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This state's highway subdrainage progron 
was speeded and simplified by use of lon 
lengths of sturdy, flexible perforated pipe. Be 1 
gun in 1940, the work continues, and poy 3 
dividends in firm, smooth, pavements thot re di 








Until 1940, pavement breakups 
were as “reg lar as groundhog day” 
each spring on certain New Eng- 
land highways. Then state engineers 
went into action with a thorough 
subdrainage program. Today that 
work is paying off in firm, smooth 
pavements, less maintenance work, 
reduced costs, A vital factor was 
and is—perforated metal pipe that 





ARMCO Perforated Pipe 
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intercepts ground water in the 
trouble spots. They keep pavement 
foundations stable and firm. 

You can “outlaw” costly breakups 
the same way with Armco Perfo- 
rated Pipe. Installation is easy and 
fast, and costs are low—thanks to 
the long pipe lengths, fewer joints, 
light weight, and freedom from 
breakage. Once in the ground, 
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quire little maintenance. 


* * * 


ArRMCO Perforated Pipe has the flex 
ible strength needed to resist trafix 
weight and impact, vibration ani 
disjointing. Perforations instead ¢ 
open joints reduce the hazards 
clogging. 

Remember that good drainage 
costly only when omitted, Write 
for literature on Designed Sub 
drainage. Armco Drainage Produtt 
Association, 155 Curtis St., Middle 
town, Ohio. 
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COMING NEXT 


e T-beam deck slabs, weighing 110 
tons, are precast in 40-ft. sections 
for a long reinforced-concrete slab- 
and-girder bridge, which is being 
erected by the Virginia Department 
of Highways. The sections are manu- 
factured at a central’ yard, loaded 
on barges and floated to the bridge 
site, where water is pumped into the 
scow to lower the slabs into place. 
By this method the use of form 
lumber has been reduced to a mini- 
mum, need for extensive falsework 
eliminated’ and concrete is being 
laced on a production line basis. 
he project will be described in the 
Oct. 4 issue. 












e Sanitary engineers will find three 
articles in the Oct. 4 issue of special 
interest. They are: A proposed plan 
for sludge preheating in a 120-mgd. 
capacity plant; a review of sewage 
disposal problems in the London 
metropolitan area during two wars. 
and how a Navy Seabee battalion 
built a 3-mi. outfall sewer across 
a tide-flooded barrier reef on Guam. 











¢ Incorporated in the design and 
construction of a circular reservoir 
of 4}-mg. capacity, recently com- 
pleted at Great Falls, Mont., were 
use of loi new- concepts, involving a two-way 
ated pipe. Be restressing technique. This tank 
es, and poy! as vertical prestressed rods in ad- 
nents thet +f dition to the customary horizontal 
bands of prestressed hoops. Design 
data and construction procedure will 


be outlined in ENR for Oct. 4. 
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* 
LOOKING AHEAD 


* Snow removal and ice control on 
as the flev I state highway systems constitute an 
esist trafic expensive public service—one which 
ation anime #8 taken for granted when it is good, 
. me Yet quickly criticized when it is not. 
instead ot To help those charged with the re- 
hazards off sponsibility of keeping our highwavs 

open this winter ENR will present in 

. [ae the Nov. 1 issue a brief but highlv 
Jrainage "IM informative description of current 
|. Write uf Practices being employed by twelve 
aed Sul state highway departments in widely 
* : separated sections of the snow belt. 
e Product 
a Middle « Fortunately, none of the famous 
bridges in Paris were damaged dur- 
ing the war, however, French engi- 
neers and contractors are faced with 
4 stupendous bridge reconstruction 
job along the Seine and Marne. This 
rebuilding program, and several new 
spans of unique design—planned be- 
| fore the war and soon to be erected 
—will be described in an early issue. 
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CHOOSE TRUSCON PIVOTED AND 









Truscon Pivoted 
Steel Windows— 
low-priced, stur- 
dy, long-lasting, ; 
’ -tigh 

ae WINDOWS IN THE NEW MODULAR SIZES 


erate. 






COMMERCIAL PROJECTED STEEL 


















(Our wartime obligations are being rapidly fulfilled and 
Reconversion Plans now in progress promise early 
resumption of production.) 


@ Use these advantages for greater efficiency and value 
in your ‘ndvstrial and office buildings: 








New glass sizes accentuate horizontal lines for building 
designs. 


Larger glass lights provide same glass area with fewer 
panes to be glazed, thus reducing glazing labor. 


New window sizes are coordinated with modular sizes 
of brick, stone, masonry blocks, and other major build- 
ing materials. 

Greater freedom of building design is provided by the 
use of same muntin arrangement for either type of win- 
dow, permitting them to be used harmoniously together 
in the same elevation if desired. 


All Truscon Industrial Windows are interchangeable 
in the same openings, thus the selection of the kind of 
window may be changed without redrawing plans. h 


Write for our*new folder (A-611) giving complete details oe 
and types and sizes. Our experienced engineers will be 
gas to help plan your use of windows to maximum day- ti 


ight and ventilation. Dl 











Truscon Com- 
mercial Pro- 
jected Steel Win- 
dow — for office 
structures where 
adequate screen- 
i ing and shading 


are important. 


























Truscon Pivoted and 
Commercial Pro- 
jected SteelW indows 
: in Obio Steel Found- 

Py eeeae: { ry Company Build- 
Mera yor tie LY ee ig ing, Lima, Ohio, 
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Truscon Pivoted and bears 
Commercial Projected 


Truscon Pivoted-and Commercial Pro- Steel Windows in the» 
jected Steel Windows in the Electro-Mo- Clearing Machine Cor- 
tive Corporation Building, McCook, Ill. poration Blidg., Chicago. E 


TLRUSGOIN Sab Company 
YOUNGSTOWN 1, OHIO ; 
Subsidiary of Republic Steel Corporation Sere 
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Future Construction Planning Report 


Ar THE WAR'S END the reservoir of ing August, bringing the total to date 

jdentified and recorded engineering to $46,538,000 for projects transferred 

jects proposed for future construc- from the reserve to the active stage. Of 

tion totaled $22,532,000,000 as reported this total, $37,040,000, or 80 percent of 

to Engineering News-Record in the 32 the volume proposed, was in the plan- 

months from January 1943 through ning stage prior to elevation to active 

1945. Almost 46 percent of © status. 

the proposed backlog, $10,295,535,000, During the five weeks of August, 

i $659.365,000 in new proposed projects 

and $578,557,000 in projects with plans 

PROPOSED ENGINEERING under way or completed were added to 

the reservoir of future engineering con- 

PLANS UNDER WAY OR COMPLETED struction. The proposed project total 

AND READY FOR ees for the month is 6 percent below the 

nd pon stow comet 32-month average of $704,000,000, but 

of $150,000,000,000 per yeor the planning total for August is 79 

Uon. 1, 1943 to Aug. 30, 1945) percent above the monthly average for 

the period from January 1943 through 
August 1945, $322,000,000. 

In the future project reservoir at the 
end of August, there was $858,078,000 
in construction projects ready for bids, 
with all land, legal and financing® ob- 
stacles overcome. In addition, projects 
valued at $559,605.000 have planning 
completed but are held up by lack of 
financing, and $920.165,000 worth of 
projects have financing available but 
design plans still unfinished. 

The ready-for-bids volume is equiva- 
lent to an investment of $6.51 for each 
person in the country (1940 census). 
The per capita investment for planning 

De recess carn stage projects is $78.20, and that for 
produces 1 mon-hour of labor, %4 on sited proposed projects is $171.00. 

Fifteen states and the District of 
has engineering plans underway or Columbia exceed the $78.20 per capita 
completed. plans stage average, the inclusion of 

Accelerated by the cessation of hos- Wyoming in the state list accounting 
tilities, $25,122,000 worth of proposed for the only change from the preceding 
projects advanced from the future con- month. 
struction reservoir to active work dur- (Proposed Project Reports, page 162) 


Billion. of Dotter, 
Millions of Jobs (Man-Yeors) 


HIGHEST RANKING STATES IN ADVANCE CONSTRUCTION PLANNING 
AS WAR ENDS 


As Reported to Engineering News-Record from Jonvory 1943 through August 1945 
‘ 
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tn Both Proposed and 
: Planning Stoges 

In Proposed Work Only 
In Plons Underway Only 
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CONSTRUCTION ACTIVITY 


As Reported This Week to... 
Engineering News-Record 


CONTRACT VOLUME 


Continental U. 8. Only 
(Thousands of Dollars) 
Week of -—Cumulative—, 
Sept. 20 1945 1944 
1945 (38 wk.) (38 wk.) 
Federal $7,171 $670,556 $877,943 
State & Mun.. 7,797 244,335 184,844 


Total Public. .$14,968 $914,891 $1,062,787 
Total Private. 40,220 492,546 285,929 


U. 8. Total. ..$55,188 $1,407,437 $1,348,716 


WHERE CONSTRUCTION ACTIVITY 
ORIGINATED THIS WEEK 


--Dollar Volume (Thousands) +, 
r~Cumulative—, 

This 1945 1944 
Type of Work Week (38 wk.) (38 wk.) 
Waterworks ... $200 $39,353 $23,465 
Si werage 23,172 23,227 
Bridges q 23,700 11,010 
Highways 4,565 160,238 158,252 

ae Water- 

1,186 37,008 51,008 


Buildings, Public 2,547 410,490 499,224 
Industrial ... 21,030 308.205 130,535 
Commercial . 9,069 118,944 113,988 

Unclassified ... 15,424 286.327 338,007 
NOTE: Minimum size projects included 

are: Waterworks and waterway projects, 

$15,000; other public works, $25,000; in- 
dustrial buildings, $40,000; other build- 
ings, $150,000. 


NEW PRODUCTIVE CAPITAL 


.-Cumulative—, 
1945 1944 
38 wk. 38 wk. 

NON-FEDERAL $576,935 $346,555 
Corporate Securities. 120,571 96,045 
State and Municipal. 292,764 109,720 
RFC Loans 24,600 57,790 
REA Loans 60 nee “S 000 
Fed. Aid, Highway... 79,0 3,090 
FEDERAL $1,049, 44 $1, 263 200 


Total Capital $1,626, 833. $1, 610, 355 


ENR INDEX NUMBERS 
Index Buse == 100 1913 1926 
Construction Cost. .Sept. an 309.28 148.67 
Building Cost 240.07 129.77 
Volume x 119 52 
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With only one 


Here’s how a contractor saved time and money. He 
used Atlas Duraplastic, the air-entraining portland 
cement that makes concrete more workable and 
practically eliminates segregation and bleeding. He 
reports — 

Only one pass of the screeding machine was necessary 

to produce a desirable surface for finishing. 

Finishers floated, edged and jointed the concrete sur- 

face immediately behind the screeding operation. 


This saved time and expense at the termination of 
each day's concreting. 


Concrete ofter first and only pass of finishing machine on Army airport 
paving project. L. G. Defelice & Son, Inc., contractor, North Haven, Conn, 


Atlas Duraplastic requires no additional 1inaterials 
and makes better concrete at no extra cost. 


Send for further information. Write to Technical 
Service Bureau, Universal Atlas Cement Company 
(United States Steel Corporation Subsidiary), 135 
East 42nd St., New York 17, N. Y. 


orrices: New York, Chicago, Albany, Buston, 
Philadelphia, Pittsburgh, Cleveland, Minneapolis, 
Duluth, St. Louis, Kansas City, Des Moines, 
Birmingham, Waco. ENR. 


ATLAS DURAPLASTIC-~- 


The Air-Entraining Portland Cement That Makes Concrete More Durable and More Plast 
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Private building upswing 
promises high record year 


Much private construction reported already under 
way as industry expands—Expect 1945 building total 
to compare with four biggest construction years 


'In swift confirmation of predictions 
of a substantial private construction 
boom, manufacturers, industrialists and 
builders this week were reporting details 
on work already under way or soon 
to start that has already made 1945 one 
of the five biggest years in recorded 
construction history. 

As totalled by Engineering News- 
Record’s Business News department, the 
value of 1945 industrial construction 
for the first 37 weeks totals $287,000.- 
000—already greater than the full-vear 
total for eleven of the Jast 20 years. 

In the past 6 weeks industrial con- 
tracts have averaged $12,000,000 per 
week, sharply above a $7,000,000 per 
week rate during the first half of the 
current year. ‘ 

News-Record’s statisticians expect the 
total for 1945 to reach $467,000,000. 
This figure would be only $127,000,000 
below the total for 1940—all-time high 
construction year. Other highest con- 
struction years were 1929, 1941 and 
1937 in that order. 

The Department of Commerce, in a 
recent survey, estimated that private in- 
dustry would spend a total of six bil- 
lion dollars for reconstruction, recon- 
version and new structures and equip- 
ment in the early postwar years (ENR, 
Aug. 9, vol. p. 145). Engineering News- 
Record’s own construction data backed 
the government survey although this 
journal’s estimates were considerably 
more conservative. 

Almost immediate relaxation of fed- 
eral control over construction and ma- 
terials (ENR, Aug. 16, vol. p. 195). 
plus concurrent releases of controls on 
supplies and termination of war con- 
tracts, are credited in part for the spurt 
in construction activity. 

Among the major projects on which 
reports: have been received of work 
actually under way are the following: 

Preliminary work on the new $10,- 
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000.000 “Electronics Park” at Liver- 
pool, a suburb of Syracuse, N. Y., for 
the General Electric Co., is now well 
advanced, and actual building opera- 
tions are expected to begin immediately. 
according to a recent statement issued 
by W. R. G. Baker, vice president of 
the company. ! 

Ten buildings to be constructed on a 
155-acre site will provide total floor 
space in excess of 1.000,000 sq.ft. Grad- 
ing of the site, laying of service tracks 
and water mains, sewers, underground 
electrical ducts and other services are 
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almost completed. The Walsh Con- 
struction Co. oi New York City has 
been awarded a general contract for 
erection of the structures. 


Chemical plant construction 


E. I. du Pont de Nemours & Co. of 
Wilmington. Del., has announced that 
work is now under way on the first 
unit of a $50,000,000 development near 
La Porte, Tex., where the company ex- 
pects to produce chemical products. 
First unit of the project will be a 
$2,500,000 plant for quantity produc- 
tion of livestock remedies, fungicides, 
organic sulphur seed and turf disinfec- 
tants as well as other crop-saving chemi- 
cals. The new plant is expected to be 
in operation early next year. 

In California, a syndicate headed by 
R. S. Diller, of Los Angeles. announced 
plans for the immediate erection of 850 
homes on a 180-acre site on the city’s 
outskirts. This project may call for the 
expenditure of $6.000.000 for the whole 

(Continued on p. 86) 


Foreign governments push building 


While the United States forged ahead with its plans for major post-war 
construction activities, other governments threughout the world last week 


were also activating huge programs. 

Included in such work reported last 
week was an announcement by the gov- 
ernment of the Union of South Africa 
that it plans to construct an_ irriga- 
tion canal at a cost of about 40 mil- 
lion dollars, to transport water from the 
Orange River at Bothulio in the Orange 
Free State to the Brak River, 50 miles 
distant. 

The South African government also 
announced that its Department of Wel- 
fare and Demobilization has started 


WPB building controls 
to disappear Oct. 15 


The War Production Board 
Sept. 18 announced that the 
General Controls on Construc- 
tion, Order L-41, would be re- 
voked October 15. At the same 
time the Office of War Mobil- 
ization and Reconversion an- 
nounced a six-point program to 
speed expansion of the construc- 
tion industry. Details will be 
given in next week’s issue. 
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construction of some 6,000 houses for 
returning war veterans, the entire proj- 
ect to be completed within 18 months. 
Houses built under the program will 
be rented for $25 to $35 per month. | 

In Mexico, President Avila Camacho 
announced that the Mexican govern- 
ment expects to spend more than $14,- 
000.000 during 1946 to finish the last 
stretch of the Inter-American highway 
in Mexico. The president said that the 
highway has been completed in Mexico 
except for a section in the region of 
the Tehuantepec Isthmus. 

Canadian work reported included a 
$17,567,000 construction program for 
Edmonton, Alta., which would include 
paving. new schools, bridges, drainage, 
airport and other work. 

At Vancouver, B. C., the city plans 
to implement a $60,000,000 ten-year 
development program; major item in 
the latter would be construction of a 
new waterfront viaduct with entries at 
Granville, Cambie and Main streets, at 
a cost of $2,500,000. 


(Vol. p. 351) 85 





Huge federal construction now ready; 
states, cities add to spending plans 


President's request for release of federal-aid money spurs activity 
in national.bureaus, local governments seeking building start 


Spurred by last week’s Presidential 
message calling for release of federal 
funds to aid local governmental units 
in implementing postwar construction 
plans, governmental agencies last week 
readied final specifications for a total 
federal public construction program es- 
timated at 2% billion dollars. This 
will provide an important supplement 
to state and municipal work now get- 
ting underway. 

Work on many of the projects can 
begin this fall, naw that all restrictions 
of WPB Order L-41 are to be lifted on 
Oct. 15. 


Flood control and irrigation 


Some of the work planned comes un- 
der the following headings: 

The three billion dollar three-year 
federal aid road program, matching 
plans for which have been completed 
and approved by most of the 48 states; 
construction work on some $1,158,000,- 
000 of reclamation and irrigation proj- 
ects, $750.000,000 worth of flood con- 
trol and rivers and harbors projects; 
nearly one billion dollars in public 
works for states, counties and cities. 
(ENR Sept 13, vol. p. 335). 

As reported by ENR correspondents, 
some of the work now waiting for the 
government's go-ahead signal] includes: 
Plans for postwar navigation and flood 
control work on the Monongahela, 
Allegheny and tributary streams around 
Pittsburgh, Pa., plans for a four mil- 
lion dollar dam across the San Jacinto 
river to provide water for industrial 
use and drinking purposes for Hous- 
ton, Tex.; $100,000,000 worth of flood 
control and protection projects in the 
Ohio Valley to include continuation on 
the Wilson Creek Dam in the Cumber- 
land Valley in Kentucky and the Mill 
Creek barrier dam protecting one of 
Cincinnati's industrial sections. 


~ Mach highway work 


With highway traffic already ap- 
proaching prewar standards, according 
to the Federal Works Agency which 
noted increases of from 21 to 36 per- 
cent throughout the nation, state high- 
way departments continue their plans 
for expanding road networks. (ENR 
Sept. 13, vol. p. 349). 

In Maryland, Governor O’Conor pro- 
posed a new bridge over the Severn 
River, about three-quarter mile north 
of the present Richey Highway Bridge 
leading into Annapolis, to cost a total 
of about $8,000,000. The State of Ken- 


86 (Vol. p. 352) 


tucky plans to spend $4,000,000 on fed- 
eral-aid system highways and about 
$2,000,000 on farm-to-market roads, 
rural mail and bus routes and principal 
roads in urban areas. 

Municipalities and other governmen- 
tal units also added to the fast-growing 
list of public projects. 

In Illinois, the Department of Public 
Welfare announced that work on a new 
diagnostic hospital had started. At 
Dallas. Tex., the city council voted to 
finance preliminary stages of a pro- 
posed $35,000,000 five-year building 
program for the city, by increasing the 
basis for tax assessments from 53 to 
65 percent on true property values. The 
program calls for street improvements, 


paving, storm sewers, airport improve. 
ments, school structures, public build. 
ings and parks and street lighting 

Also in Maryland, estimates for the 
state showed plans for buildings to 
cost about $229,000,000. 

Mobile, Ala., plans a $350,000 foot. 
ball stadium. 

Rochester, New York, mapped a $]0. 
000,000 program that envisions a new 
city hall, a war memorial auditorium 
and recreation center, and _ several 
major sewer improvement plans. 

The Fresno County, Cal., Board of 
Supervisors approved plans for 4 
$5,365,333 improvement program, with 
major emphasis on school construction, 

Shreveport, La., planned a new veter. 
ans’ hospital; a $3,000,000 river-bank 
stabilization program along the Red 
River; school improvements and $6, 
000,000 of other public works. 

Louisville, Ky., said it had a $12. 
000,000 backlog of public and private 
work ready when funds and materials 
are available. 


Building upswing promises high year 


(Continued from p. 85) 


At Richmond, Va., the Virginia Elec- 
tric & Power Co. and the Appalachian 
Electric Power Co. said work is under 
way on a $10,000,000 project to pro- 
vide new electric lines. 

The International Harvester Co. said 
that construction had started on a new 
plant at Memphis, Tenn.. where the 
company plans to erect buildings to 
cover a 259-acre area for the manufac- 
ture of farm machinery. The new plant. 
which will cost a total of $3,000,000. 
will provide about 1,000,000 sq.ft. of 
floor space. 

The Allis-Chalmers Mfg. Co. awarded 
a $6.000,000 contract to the Charles W. 
Cole Engineering Co. of Softth Bend. 
Ind., for reconstruction and new con- 
struction at the company’s LaPorte. 
Ind. plant. 

Sears, Roebuck & Co., Chicago, IIl.. 
said that work was under. way ona 
$7.750,000 building to house its store 
at Houston, Tex. The structure will be 
two stories with full basement. W. S. 
Bellows Construction Co., Houston, 
holds the contract on a cost-plus basis. 

Although no cost figures were given, 
the Standard Oil Co. of Indiana states 
that work on its new research labora- 
tories at Hammond, Ind., is under way. 
Holabird & Root, Chicago architects, 
have been engaged for the work. 

In Texas, the United Gas Pipe Line 
Co. of Shreveport, La., announced start 
of work on a 143-mile 24-in. natural 
gas pipeline carrier to extend from 
Carthage, Tex., to the vicinity of Mon- 
roe, La. The cost of the project is esti- 
mated at $7,150,000. 


At Pittsburgh, Pa.. the Phelps Dodge 
Copper Products Corp. announced that 
work had started on a new 3l]-acre rod, 
wire end cable plant at Fort Wayne, 
Ind.. to cost $4.500.000. 

Under the heading of private projects 
nearing the active construction phase 
were the following: 

A plant for the construction of pre- 
fabricated homes on a production line 
basis will be built by U. S. Steel at 
New Albany, Ind., to house the com- 
pany’s recently-acquired subsidiary. 
Gunnison Homes, Inc. The plant will 
cost about $1,000,000. 

In Cincinnati, O., Thomas Emery’s 
Sons, Inc., operators, announced plans 
for an $8.000,000 hotel building and 
a 7-story department store building: 
Skidmore, Owen & Merrill of New York 
and Chicago were awarded the contract. 

The Reynolds Metals Co. of Rich- 
mond, Va. announce purchase of 80,000 
sq.ft. of land in Cambridge, Va. for 
construction of a million dollar Jabora- 
tory for research in aluminum alloys. 

General Motors Corp. announce plans 
for erection of a $6,580,000 plant at 
Kansas City, Mo., for the assembly o! 
Buick, Oldsmobile and Pontiac cars. A 
317-acre site for the plant was pur 
chased in May of this year. 

Monsanto Chemical Co. of St. Louis. 
Mo., said it would spend $48,400,000 on 
151 construction and expansion pro): 
ects as part of its peacetime program. 

At Weirton, W. Va., the Continental 
Can Co. said it had acquired a 1% 
acre site on which it intends to build 
a large can making plant. 
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mprove. . e& 
Sul, +E. Gunlock, new chief Three huge blimp hangars destroyed 
ing of Chicago's subways Hi % " 
al = Virgil E. Gunlock, ste a a en- in 130 mph. Florida hurricane 
~“—- aga 4 ‘oenadital Timber structures at Richmond Naval Air Station near Miami fall 
00 foot. ways, Chicago, has on planes and burn. Loss estimated at $30-40 million 
1a $10. been appointed 
ao commissioner of Three of the world’s largest timber parallel and about 80 ft. apart, with 
abba the department by — structures—naval lighter-than-air hang- their longitudinal axes roughly east 
anti Mayor Edward J. ars 171 ft. high, 1,058 ft. long with a and west. Third hangar was about half 
F Kelly. He suc- clear inside span of 237 ft.—failed a mile away. with its axis roughly north 
Ss of ceeds Philip Har- Saturday night in a tropical hurricane, and south. ' 
ait rington who re- when wind velocities reached an esti- All three structures were built as a 
: signed recently to mated 130 mph. joint venture of Ivy H. Smith Co., S. S. 
o with become chairman The hangars, all at the Richmond Jacobs Co., and Langston Construction 
nce. V. E, Gunlock of the Board of Naval Air Station 30 miles south of Co. whose method of construction is de- 
= ao the Chicago Transit Authority. Miami, Fla., housed 25 blimps and 366 — scribed in ENR Sept. 23, 1943 p. 463. 
— As commissioner, Mr. Gunlock will _ planes. Timber for the structures was pressure 
oi ~ direct the department’s postwar con- Falling structures smashed the planes treated with a mixture of ammonium' 
and struction program. Major projects and started fires that it was found im- and boron to make the wood as nearly 
a $12 echeduled for early construction include possible to control. Value of the han- flameproof as possible. Information is 
aoe completion of the Dearborn-Lake-Mil- gars and aircraft was estimated in news not yet available on the effect of the 
— waukee Avenue subway at a cost of reports at $30 to $40 million. Original flameproofing but the structures appar- 
nates $10,000,000, and construction of the cost of the hangars was $2,800,000 each. ently were blown down before the fires 
§mile long, 8-lane West Superhighway The timber hangars were catenary _ started. 


year 


at an estimated cost of $46,000.000. 

Following his graduation in civil en- 
gineering University of Illinois, in 1927, 
Mr. Gunlock joined the technical staff 
of the Chicago Sanitary District. 


arch-shaped structures each containing 
about 3,000,000 b. ft. of which 750,000 
b. ft. were heavy timbers, 3 x 12s to 
6 x 14s, in the arches. (ENR Oct. 14, 


1942 p. 576). Two of the hangars were 


Somewhat similar failures occurred 
during erection of the same type of 
hangar at a‘naval air base in Califor- 
nia. There winds of 85 mph., with 


i is gusts of higher velocity, blew down sev- 
é eral of the 51 arches of a hangar. At 
as = meet a later date movement of rolling false- 
ace work, due to wind, pulled down some 


> projects 


additional arches. (ENR Feb. 25, 1943, 
vol. p. 272). 





is phos The big hangars were designed and 
ne their erection supervised by the Bureau 
st tal, of Yards and Docks of the Navy. A 
Sites Wie total of 17 of them were built at shore 
esl a locations throughout the country and 
> stg have satisfactorily housed blimps used 
shaidints. for patrol against submarine activity 
vant will along the coasts. Also in the path of 
the present storm are hangars at Eliza- 
i. beth City, N. C., and Lakehurst. N. J. 
ced plans 


ding and 


LAKE OKEECHOBEE ESCAPES 






building. Levees built around the shores of 
New York Lake Okeechobee in south-central Flor- 
» contract. ida to protect the surrounding area from 
of Rich- storm tides raised by hurricane winds 


























of 80,000 
, Va. for 
ar labora- 
1 alloys. 
ince plans 


functioned satisfactorily during the 
storm. This is the first major test of 
these protective measures, built follow- 
ing a storm late in 1928 when about 
2.000 people lost their lives as the hur- 


) plant at ricane swept water out of the lake 
sembly of across the low-lying farms and town at 
ac cars. A the head of the Everglades. In the 
was pur 1928 storm the wind tide raised the 


water from El. 16.4,to 29.5. Fifty-one 


St. Louis. miles of levees now protect the south- 
400,000 on ern shore, being equipped with hurri- 
sion proj: cane gates at the points where canals 
. prograll. ee to the Everglades leave the lake. (ENR 
‘ontinental : Associated Press photo Aug. 16, 1934, vol. p. 195.) 

ed a 14% Timber blimp hangars at Richmond Naval Air Station near Miami before and The Florida State Road Department 


is to build etter the huge structures were struck by hurricane and fire on Sept. 15. Three 


reported that the Overseas Highway es- 
hangars and nearly 400 aircraft were destroyed. One fatality is reported. 


caped the full hurricane force. 
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Construction industry problems cited 
by Senate Small Business Committee 


Lack of planning, manpower and materials seen as three big imme- 
diate problems—Other matters also require solution 


Government and the construetion in- 
dustry must solve problems involving 
lack of trained manpower, lack of con- 
struction plans, and shortage of mate- 
rials, if an immediate civilian construc- 
tion rise is to be effective, according to 
the special Small Business Committee 
of the Senate, in a 22-page report issued 
Sept. 12, giving its findings with respect 
to the construction industry. 

The committee found that construc- 
tion, including maintenance and repair 
work, can provide employment for over 
four million on-site workers during peak 
months. With current prices. this em- 
ployment was seen as calling for an 
annual volume of $15.5 billion of new 
construction or about $20 billion when 


maintenance and repair are included. . 


“It has frequently been pointed out 
that construction has never expanded 
in volume by more than $1.700,000.000 
or employment by more than 300,000 
in any single peacetime year. But in 
1941, under wartime conditions, em- 
ployment increased by more than 600,- 
000, in volume by more than $3,500,- 
000,000. 


Lack of plans big problem 


First of the three major problems 
now facing the industry is lack of suff- 
cient plans to permit extensive con- 
struction to get under way immediately. 
Solution of this problem. the commit- 
tee said, calls for closer coordination 
between governmental units and private 
agencies than is now apparent. 

In addition, a clear statement of the 
federal policy regarding construction 
is believed necessary. 

The limited availability of some 
building materials and equipment is 
the second immediate problem to be 
overcome before large scale construc- 
tion can proceed. Although the recent 
relaxation. of construction controls was 
beneficial, the committee criticized the 
Office of War Mobilization and Recon- 
version for failing to facilitate resump- 
tion of large-scale manufacture of 
building products and supplies. 

Obtaining adequate and satisfactorily 
trained manpower yas cited as the third 
major immediate problem of the in- 
dustry. The committee stressed that 
labor unions must change their work 
rules and increase apprenticeship train- 
ing to add to the ranks of skilled crafts- 
men. In addition, much other work is 
considered necessary to speed up ap- 
prenticeship training. 
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Seven other major problems must be 
given attention to assure a large volume 
of construction for the first postwar 
years, according to the report. First 
of these problems is the need to evalu- 
ate the desired role of construction in 
the postwar economy. 


Many future problems . 


“If the construction industry is to 
carry its share of postwar full employ- 
ment, private industry and Government 
will have to cooperate either to curtail 
excessive activity or to bolster up vol- 
ume to prevent unemployment,” the 
committee said. Rather than attempt- 
ing to determine how this could be 
done, the Senate group listed a number 
of questions that should be answered, 
including whether or not the federal 
government should attempt to stabilize 
construction by controlling the flow of 
public works so as to balance out the 
variations in the flow of private con- 
tracts. 


The proper role of the federal govern- 


ment in the construction industry is an- 
other major problem. This work is con- 
sidered to include not only proper 


Maritime Commission 
names construction head 


L. R. Sanford, formerly regional di- 
rector of construction, Eastern Region, 
U. S. Maritime Commission, has been 
named Director of Construction for the 
commission, a new title. 

The commission announced that it 
has abolished the posts of Regional 
Director of Con- 
struction, Eastern 
Region, and Re- 
gional Director of 
Construction, West 
Coast. Abolition of 
the two positions 
followed _accep- 
tance of the resig- 
nation of C. W. 

Flesher, who had 


' been director of 


the West Coast of- ~ & R. Sanford 
fice since April, 1942. Mr. Flesher, 
with the Maritime Commission since 
November 1938, resigned effective Sep- 
tember 1 of this year. 

Mr. Sanford has been employed in 
various capacities by the Maritime Com- 
mission and predecessor organizations 
since its establishment. 


programming and budgeting of ne. 
construction, but also revision of fe 
taxes to make improvements profit! 
rather than to encourage the conti: 
use of obsolete structures. It is 
considered vital to determine what 
can be taken by the federal govern 
to coordinate the policies of credii 
ganizations lending money for 
struction projects. 

Since inadequate knowledge of mar. 
kets for construction has been named 
as one reason for violent fluctuations in 
building activity, setting up adecuate 
facilities for accurate market analysis 
was listed as a problem for the future, 
The federal government must soon de. 
cide what share it is to have in this 
work, the committee reported. 


More research needed 


The committee considered it feasible 
to expand the present research {acili- 
ties of the Federal Works Agency, the 
Bureau of Standards and the Forest 
Products Laboratory, but felt that this 
should be done only after the govern. 
ment’s role had been evaluated. 

How best to eliminate loca] building 
practices restricting construction was 
listed as another task of the industry, 
as was that of avoiding violent shifts in 
employment. The committee felt that 
this latter work should receive early 
attention, and that serious considera- 
tion should be given to the possibilities 
of annual wages and extension of social 
security for all construction workers. 


Congress to release 
federal road funds 


2 

A joint resolution (HCR 81) declar- 
ing the war emergency sufficiently re- 
lieved to permit release of Federal-aid 
highway funds provided in the Federal- 
aid Highway Act of 1944 (ENR, Sept. 
13, p. 335) has been introduced in 
Congress. The House Roads Comnit- 
tee has already recommended passage 
of the resolution and early action by 
the House as a whole is assured. Sen 
ate spokesmen have also revealed that 
quick approval by that body can be 
ex pected. 

The 1944 bill authorizes the federal 
government to grant the states $500; 
000,000 yearly for each of the first three 
fiscal postwar years, $225,000,000 being 


-earmarked for the federal-aid system, 


$150,000,000 for secondary roads, and 
$125,000,000 fer routes through cities. 
A breakdown of the first year’s aid for 
each state is given in Engineering Neus 
Record Jan. 18, p. 88. ; 

First fiscal year will start immedi 
ately with passage of the resolution 
and the second fiscal year will begit 
July 1, 1946, which will result in more 
than $1 billion of federal help. 
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0, F. Sieder appointed 
vice-pres. of Ferguson Co. 


Otto F. Sieder, formerly chief of the 
industrial construction division in the 
ofice of the Chief of Engineers, Wash- 
ington, D. C. has been named vice- 
president and general manager of The 
H. K. Ferguson Co. 

During his five years with the War American prefabricated houses—at 
Department, Mr. Sieder had charge of least the temporary type designed and 
the design and built according to Federal Public Hous- 






redit or- 







of mar- 
1 named 







ations in : Te oa : ‘ 
sl nnuste construction of all ing Authority specifications—have not 
analysis munition plants won sufficient favor with the British 





for them to make outright purchases, 
now that lend-lease agreements have 
been terminated. 

Some observers drew this conclusion 
from the announcement last week that 
Great Britain would accept only 10,000 
of 27,000 units scheduled for produc- 
tion under a lend-lease arrangement 
struction of 260 made earlier this year. 

separate plants. In recognition of this Since last March some 45 contractors 
service, Secretary of War Stimson con- in the United States have been en- 
ferred upon him the Exceptional Civil. gaged in the construction of these 


for the Ordnance 
Department and 
Chemical Warfare 
Service. This pro- 
gram entailed ex- 
penditure of al- 
most $6,000,000,- 
000 and the con- 


e future. 





soon de. 


» in this 








feasible 
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ency, the 
e Forest 
that this 



























E govern- sn laid Award. houses, average unit cost of which is 

building Mr. Sieder is a civil engineer gradu- $1,310. The entire order of 27,000 

tion sak ate of Lafayette College. Early in his units, including shipping charges, was 

industry, career he served with Purdy & Hender- to cost $50,000,000 chargeable to lend- 

+ shifts in son, Westinghouse, Church Kerr & lease requirements. 

felt that Co., and the American Bridge Co., and Uisiihinnenieieanenies 

ive early prior to his connection with the War ice : 

considera: Department he was a consulting engi- Designed by the FPHA, the houses 

ssibilities Immeneer in New York City. for Great Britain have been criticized 

1 of social For 20 years he was vice president by some prefabricators in this country 

workers. and chief engineer of Levering & Gar- as a poor demonstration of American 
rigues Co., New York, and supervised practice. It is reported that the houses 
design and construction of the steel would be classified as sub-standard in 

e work in many large structures. He re- this country and that the market for 
mained in charge of all operations for them here would be negligible. 

| this firm until it was purchased by One of the fabricating contractors, 

1) declar fp Bethlehem Steel Co. ' interviewed recently by an ENR editor, 
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a ee : | 
wide World alate 
termination of lend-lease aid was the reason given by the British government 
week for the cancellation of some 17,000 units of prefabricated house pic- 














rt immedi 
. resolution 
will begia 
ult in more 
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Great Britain, the wood and fiberboard panel house contains two bedrooms, 
living room, kitchen and bath. The Harrison Construction Co. of Miami, Fic., 
whose plant the above photo was taken, ‘is one of some 45 contractors affected 
Y the cancellation order. 
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i above, Designed to provide temporary shelter for bombed-out families | 


British cancel orders for houses 
designed and prefabricated in U. S. 


Only 10,000 units of a 27,000 order will be accepted now that lend- 
lease is terminated—American prefabricators criticized the 
design made by Federal Public Housing Authority 


said, “This house probably incorporates 
everything that a ‘prefab’ shouldn’t 
have. It is wasteful of material, con- 
tains far too many parts and can be 
erected only with skilled help.” 

This contractor, who has had many 
years experience in house prefabrica- 
tion, pointed out that the design called 
for the assembly of 32 different size 
wall panels some of which varied in 
width by only ene-eighth inch. 

“Since this house is 24 by 24 ft. in 
plan,” he continued, “it would have 
been perfectly simple to adopt a 4 ft. 
modular design and on this basis you 
wouldn’t need more than three different 
types of panels to fit all conditions.” 


Stand of FPHA 


In reply to criticism published in the 
April issue of Prefabricated Homes, a 
spokesman for the FPHA said: 

“Our experience with prefabrication 
during the war period has given us an 
extensive familiarity with the tech- 
niques involved. The application of 
prefabrication techniques, however, de- 
pends in each case on various factors. 
In this case, determining factors were 
the requirements made by the British 
out of consideration of climate, build- 
ing practices and national _prefer- 
ences prevailing where the houses are 
to be used. It is for this reason that 
the result differs somewhat from units 
designed for use in this country. 

“Our responsibility is to produce a 
house that conforms to the specifica- 
tions laid down for us by the British, 
and to do so in ways that make mini- 
mum use of critical materials and meet 
requirements for packaging and ship- 
ping. That we were able to achieve a 
fair degree at efficiency and economy is 
demonstrated not only by the large 
number of bids—a total of 146—but 
also by the fact that we were able to 
obtain an average construction price of 
$1,310 per unit.” 

The editors of Prefabricated Homes 
stated that the FPHA house called for 
a much greater variety of wall panels 
than required on most American sys- 
tems, preventing most economical and 
speedy mass production. It was pre- 
dicted that through offering this type 
of house to the British public, prefabri- 
cation would become synonymous with 
temporary construction, and such 
houses will be harmful to the prestige 
of the prefabricated home industry. 


(Vol. p. 355) 89 


Senate approves $375,000,000 fund 
as federal aid for airport building 


Authorizes expenditure of $75,000,000 for five years if matched 
on 50-50 basis by local sponsors—Money distributed by states 


Expenditure of $375,000,000 of fed- 
eral aid for a 5-yr. airport program is 
provided in a bill (S. 2) passed by the 
Senate Sept. 12. 

This amount is only three-fourths the 
aid the Senate was expected to approve, 
(ENR Sept. 13, p. 335) but when 
matched by local funds on a 50-50 basis 
the money would result in a_ total 
airport construction program costing 
$750,000,000. 

The Senate approved $75,000,000 of 
federal aid annually for 5 years, pro- 
vided this help is matched’ on a 50-50 
basis by state and local groups. The 
first year’s money would become avail- 
able at the start of the first fiscal year 
after the war emergency has been 
declared ended by Congress or the 
President. However, the bill would 
make $3,000,000 available immediately 
through the Civil Aeronautics Adminis- 
tration for planning and making sur- 
veys. ° 

The House has passed no airport bill 
as yet, but the House Committee on 
Interstate and Foreign Commerce has 
recommended passage of a bill (H. R. 
3615) providing $700.000.000 of fed- 
eral funds over a 10-yr. period (ENR 
July 12, p. 21). Since the bill ap- 
proved by the Senate appropriates 
about the same amount of aid yearly as 
the measure before the House, no diffi- 
culty is anticipated in passing a com- 
promise bill providing at least as much 
money as the Senate authorized. 


Small airfields get preference 


As finally passed, the Senate bill 
requires that at least 65 percent of the 
appropriation for a given year be used 
for construction of smaller airfields or 
those in Classes 1, 2 and 3 as defined 
by the CAA. This part of the aid 
would be apportioned by the CAA ad- 
ministrator to the several state airport 
agencies. The apportionment would be 
based one-half on the proportion the 
population of a given state bears to 
the total population of the country, and 
one-half on the basis of the area of a 
state to the U. S. total. 

The remaining 35 percent would be 
available for distribution through state 
airport agencies for the construction of 
large airfields or those designated Class 
4 and 5 by the CAA. However, in case 
there was no demand in a given state 
for all of the money earmarked for 
large fields, a state could obtain ap- 
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proval to use such aid for constructing 
smaller fields. 

Allowable project costs, as defined 
by the Senate bill, includes expendi- 
tures to acquire the necessary site. If 
this feature is included in the bill 
finally made law, it could result in 
great benefit to larger municipalities 
attempting to acquire sites for landing 
fields nearer the center of their com- 
munities. 


Bill proposes check on 
Federal agency finance 


The House of Representatives has 
passed a bill providing for financial 
supervision By Congress of a list of 
some 4] federal corporations with as- 
sets of $29.6 billion, liabilities of $28.4 
billion and a net worth of $1.2 billion. 

The bill requires each corporation to 
submit annual budgets to Congress and 
to submit their operations to annual 
commercial-type audits. Corporations 
involved include: Institute of Inter- 
American Affairs, Export-Import Bank, 
and the Defense Plant Corporation. 
The measure exempts the Tennessee 
Valley Authority. 


JOBS OF 


Bid for Merriman Dam 
rejected as too high 


The New York City Board of Water 
Supply rejected all bids for completion 
of Merriman Dam, key structure of the 
Delaware Aqueduct, as unit prices of. 
fered were 70 percent more than bids 
on the same work taken in 1939. 

S. A. Healy Co. of Chicago were low 
bidders on Sept. 11 for completion of 

the rolled-fill structure 85 miles north. 

east of New York City. Low bid was 
$13,919,950; Del Balso Constr. Corp. 
and Rusciano & Sons bid $14.602,000. 
and other bids ranged up to $19. 
121,000. 

In 1939 Mason & Hanger contracted 
to huild the dam, a 600 ft. shaft, 1% 
miles of tunnel and appurtenant works 
for $15.486,000. Work was suspended 
in 1942 and the contract settled for 
$7,425.000. The work bid on recently 
was substantially the same that would 
have been completed for little more 
than $8,000,000 if the job could have 
gone on as planned. Increased labor 
cost is given as the principal reason 
for the higher bid prices. A tabulation 
of unit prices and an analysis of the 
project appearing in an early issue. 

The Board of Water Supply expect 
to work out some plan whereby the con- 
tractor’s contingency on the four year 
contract will be reduced. Roger W 
Armstrong, chief engineer, stated that 
there is no thought of doing the work 
with forces of the Board of Water Sup- 
ply and that the job soon will be 
readvertised. 


THE WEEK 


SERVICE BUILDING, Los Angeles, Calif. 
Baruch Corp., Los Angeles, Calif., has been awarded a contract for a 6-ston, 


service building by The May Co. 


, Los Angeles, to cost $1,500,000. A. G. Mz: 


tin, Los Angeles, is the architect. 


ROLLING MILL, Brackenridge, Pa. 


Allegheny Ludlum Steel Corp., Brackenridge, will construct, by its own forces 
a rolling mill for stainless steel strip, reerecting existing mill, to cost abou! 


$3,000,000. 


DEPARTMENT STORE, Brooklyn, N. Y. 
Starrett Brothers & Eken, New York, N. Y., will construct an 8-story, depar: 
ment store addition to cost $3,500,000 for Abraham & Straus, Brooklyn. Shree 
Lamb & Harmon, New York, N. Y., are the architects. 


HOSPITAL, Hines, Hil. 
Gust K. Newberg Construction 


Co., Chicago, Ill, was the lowg@et bidder # 


$4,493,763 for a hospital, when the Veterans Administration Washingto! 


D. C., opened bids. 


GAS PIPE LINE, Texas and Louisiana 
O. C. Whittaker Co., Houston, 


has been awarded a contract for a 143-mil 


24-in. natural gas pipe line from Carthage, Tex., to Monroe, La., by Unite 
Gas Pipe Line Co., Shreveport, La. The estimated cost is $7,150,000. 


Note—Additional bidding and contract news om many projects large and small, including the above 
appear in the Construction News section beginning on page 203. 
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Anthony F. Maischaider, 62, who 
had just retired as assistant engineer 
for the New York Central Railroad, died 
at Cincinnati, Ohio, recently. He had 
been employed by the railroad since he 
was graduated from Purdue University 


Capt. Sidney R. Greer, 30, former 
Texas Highway Department junior res- 
jdent engineer at Dallas, and brother 
of Dewitt C. Greer, State Highway En- 
ineer, died as a prisoner of war in 
Japan in February according to word 
received from the War Department. He 
as captured in 1942 by the Japanese 
n the Philippines where he was engi- 
neer in charge of the Del Monte Air- 
held on Mindanao. He was graduated 
in civil engineering from Texas A. and 
M. College in 1935. 


Ben L. Allen, 74, died at his home 
n Garden City, Kan., recently. He had 
been county engineer of Finney County 
ince 1920, and was a past president of 
he Kansas Counties Engineers’ Asso- 


John O’Gara, 78, founder and presi- 
dent of the Marquette Construction 
0., Chicago, died Sept. 6 in that city. 

r. O’Gara’s company, founded in 1907, 
nd dissolved six months ago, pioneered 
n subway construction and concrete 


Frank A, Kessing, 81, retired struc- 
ral engineer, died Sept. 6 at Indian- 


William Clemson Sharples, 70, an 
ingineer with the Smaller War Plants 


Paul LeGavrian, Secretary General 
{ the Permanent Association of Inter- 
ational Road Congresses, Paris, died 
Versailles, France, recently. He at- 
nded the World Congress in Wash- 
ngton in 1930, and organized road 
ongresses in the United States and 


John P. Neale, 57, Lake Forest, 
hio, chief engineer for the Lake For- 
city water works for 25 years, died 


Albert Irving Reed, 82, died Sept. 2, 
Milwaukee, Wis. He was graduated 
a civil engineer from the University 
Minnesota in 1885. Mr. Reed was 
mployed on location and construction 


work for various railroads including 
the Mexican Central and the Great 
Northern until 1895, when he joined 
the U. S. Corps of Engineers, and was 
assigned to harbor improvement in 
Sheboygan and Milwaukee. 


Racine, 


Maj. William A. Richardson, 55, 
British Columbia engineer, a graduate 
of the University of Toronto and vet- 
eran of two world wars, died in New 
York Aug. 29. Major Richardson, who 
won the Military Cross for gallantry 
in action in France in the first war, 
signed up at the start of Wold War II, 
and went to Petawawa, where he coia- 
manded the survey wing of the Royal 


Canadian Air Force for three years. 


James H. LaVell, superintendent of 
bureau of 
streets, Chicago, IIl., for 40 years prior 
to his retirement a year ago, died Aug. 


the paving department, 


28 in Florida. 


John M. Irvine, 50, civil engineer 


and head of John M. Irvine Associates, 


Philadelphia, Pa., died Sept. 4. He 


- was a graduate of New York University 


and Massachusetts Institute of Tech- 
He served overseas with the 


nology. 
Army Engineers in the First. World 
War and formerly was assistant to the 


president of the engineering firm of 


Albright and Friel. ‘ 


Vote road, hospital bonds 


Taxpayers of Dallas County, Tex., 
recently voted bond issues totalling 
$9,000,090 for acquisition of rights-of- 
way for new highways; and construc- 
tion of a 9-story city-county hospital. 
tuberculosis hospital, nurses’ home and 
other facilities. 

The $2,000,000 right-of-way bonds 
will finance acquisitions for a 32-proj- 
ect road program already designated in 
part by the State Highway Department. 


A drive to obtain $9,525,000 for con- 
struction of four new hospitals in. 


Greater Cleveland, O. and expansion of 


thirteen other hospitals will get under 


way soon. 

Robert F. Bingham, chairman of the 
joint hospital planning committee of the 
Cleveland Welfare Federation and the 
Cleveland Hospital Council said that 
four new hospitals are planned, two of 
which will provide 200 beds and cost 
a total of about $24 million, another 
an interracial hospital, to cost about 
$600,000, and a fourth, costing $600,- 
000, for approximately 100 patients. Ex- 
isting hospitals will also be expanded 
with funds obtained from the drive. 
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Meetings freed 
by new ODT order 


Editor’s note: Removal last week 
of all government restrictions on 
travel, conventions and meetings has 
now made it possible for the many 
associations of engineers and con- 
tractors to resume their national, 
regional and sectional sessions. 

With this issue, therefore ENR 
resumes listing these meetings as a 
regular feature of its service to 
readers. 


Texas Water Conservation Asso- 
CIATION, yearly meeting, Austin, 
Tex., Oct. 3-4. 


Amer. Water Works ASsOciATION: 


(Tentative) Four States Section, 
Philadelphia Area meeting at inn 
near Norristown, Pa., Oct. 5. 
Soutuwest Section, Washington- 
Youree Hotel, Shreveport, La., Oct. 
16-17. 

Cattrornia Section, Biltmore Hotel, 
Los Angeles, Calif., Oct. 23. 

Onto SeEcTION, regional meeting of 
North West Section, Y.M.C.A., Find- 
lav, Ohio, Oct. 23. 

Ituinois Section, La Salle Hotel, 
Chicago, IIl., Oct. 30-31. 

NortH Carorina Section, Hotel 
Charlotte, Charlotte, N. C., Nov. 5-7. 
Vircinia Section, Hotel Roanoke, 
Roanoke, Va., Nov. 8-9. 

New Jersey Section, Hotel Madi- 
son, Atlantic City, N. J., Nov. 9. 
Wisconsin Section, Pfister Hotel, - 
Milwaukee, Wis., Nov. 13-15. 
FLoripa Section, Gainesville, Fla., 
Nov. 15-17. 


ENcINneERS’ Society oF WESTERN 
PENNSYLVANIA, 6th annual water 
conference, William Penn Hotel, 
Pittsburgh, Pa., Oct. 22-23, in con- 
junction with the Civil Section. 


AMERICAN Pustic Works ASSN., 
Fifty-first annual congress, Sherman 
Hotel, Chicago, ILL, Nov. 4, 5 and 
6. 


NortH Dakota WATER AND SEWAGE 
Works Conrerence, Annual confer- 
ence, Gardner Hotel, Fargo, Nov. 8 
and 9. 


Onto CONFERENCE ON SEWAGE TREAT- 
MENT, Fort Hayes Hotel, Columbus, 
Oct. 31 and Nov. 1. 





Traffic over the Lower Santee River 


Bridge, between Charleston and George- 


town, S. C., has been resumed. The 


bridge has been closed since July, when 


1,200 ft. of the 2-mile span was dam- 


aged by fire. 
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Comment and Discussion 


Readers' opinions on matters that concern engineers and contractors 


Estimating Floods by Statistics 


Sir: There are a number of con- 
cepts relative to flood frequency that 
were discussed by E. J. Gumbel (ENR 
June 14, 1945) that could be ap- 
proached differently and, I believe, 
from sounder premises. For exam- 
ple, the daily flows at any one sta- 
tion could not be considered as a 
frequency distribution because the 
data are not independent: the flow 
of one day is closely related to that 
of the preceding day. However, dis- 
tinct flood peaks nearly always re- 
sult from causes sufficiently differ- 
ent that the data are really inde- 
pendent. 

Although advocated by many per- 
sons besides Mr. Gumbel. the method 
of basing flood frequencies on the 
maximum annual flood does net ap- 
pear to be the best procedure. Other 
floods, which may be nearly as large 
and may be even more damaging, 
are ignored. Since damaging floods 
do not come with any regularity, the 
distribution made by selecting the 
maximum annual flood is distorted 
and does not represent the true con- 
ditions. A sounder procedure is to 
use all data of floods above a care- 
fully selected base rate of flow. 

The computation of flood frequency 
is in reality a double problem, namely, 
the determination of the probability 
of the magnitude and the probability 
of time, or occurrence. The prob- 
ability of magnitude can be obtained 
by using a function with a logarith- 
mic transformation of the variable 
such as the “partly bound” function 
proposed by Prof. Slade (Transac- 
tions, American Society of Civil Engi- 
neers). The frequency can then be 
found by combining the probability 
of magnitude with the average num- 
ber of floods per year. 

The plotting of a reasonably good 
series of data of floods above a 
selected base flow will produce a 
straight line on the Hazen paper, 
which uses the logarithmic versus 
probability coordinate scales, unless 
the floods. result from two or more 
distinct causes. This paper provides 
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the best quick graphical method of 
obtaining flood frequencies. The 
plotting position of the maximum 
flood can and should be neglected, 
since it is so much the: result of 
chance that its frequency cannot be 
estimated by plotting a single observa- 
tion. The curve will be determined 
by the main body of the data. 

A serious objection exists against 
the use of such a formula as 
(M — 1)/N or (M — 0.5)/N to 
determine the frequency of floods. 
Such a formula would assign to the 
maximum flood in any period of ob- 
servation the same frequency regard- 
less of its magnitude. This is plainly 
contrary to experience and theory, 
since both agree that the greater the 
flood the smaller the probability of 
occurrence, or the greater its “return 
period.” Rather than depend upon 
empirical formulas of doubtful va- 
lidity,, the writer believes that the 
problem of flood frequency can best 
be solved by frank and full accep- 
tance of the theory of statistics. 

Epcar E. ‘Foster 


Hydraulic Engineer 
Stanley Engineering Co. 


Bracing in Towers 


Sir: There is a feature in the de- 
sign of light steel towers, such as radio 
towers, that I think designers have 
overlooked. It concerns the ratio 
of slenderness of the four corner posts. 

In traveling about, I have at times 
observed in these towers a condition 
as indicated in the sketch. 

At BB to GG no horizontal diagonal 
braces are used (as at AA and HH). 
The designer’s idea appears to be that 
if the corner posts are braced at A 
and H, the posts will thereby be held 
against movement at B to G by reason 
of the diagonal braces in the sides of 


Possible goer 
ot BB to GG 


the tower. These diagonal |) races 
however, do not prevent the rect ingles 
at the intermediate levels |} to ¢ 
from assuming the shape shown , 
the left in the sketch, thus bending th 
posts in the weak direction. \hich 
means a large slenderness ratio jy 
the corner posts. 

Assuming the length AH to he 33 
ft. and the corner angle to be 4 x 4 
x 2, the ratio of Nie leriiegs is 546, 
and the ultimate load, by the Euler 
formula, is 966 psi. or a total u/timate 
load on the post of 2,760 Ib., which 
is quite small. 

Of course the posts are not pin- 
ended at A and H, but neither are 
they fixed-ended, so that the vertical 
free length is Sosbehat less than 
35 ft. The introduction of a few stif 
horizontal braces, as at AA and HH. 


‘would add enormously to the actual 
strength of towers of this sort. 


Epwarp Goprrey 
Pittsburgh, Po, 


- River Valley Authorities 


* Sir: The letter of James S. Sweet 
(ENR May 17, vol. p. 692) is highly 
provocative to Western minds, both 
lay and engineering, because it is so 
typical of the general lack of under. 
standing of Western conditions and 
their urgent bearing on the matter of 
proposed river authorities. Mr. Sweet 
may rest assured that at the proper 
time the opposition of the irrigated 
West will be consequential enough. 
He may then be surprised to find 
that associated with the 17 arid 
Western states are his own state (New 
York) and many others in New Eng. 
land and the Northeast. It will thea 
be apparent also that Western opposi 
tion springs from the soil and thi 
quite independent of their state av 
thorities and of the Corps of Engi 
neers or the Bureau of Reclamation, 
the people of the arid West haves 
personal stake in their neighborhood 
and its development, that they di 
not care to risk in the hands @ 
supergovernment. 

Basic in this opposition is the {at 
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Improper bracing in towers permits distortion in the horizontal Si 
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hat west of the 97th meridian, irri- 
vation is a necessity if food is to be 
sroduced in quantities even remotely 
approaching the local requirement. 
ontrary to the general assumption 
at irrigation is a fad or an at- 
empted refinement on the traditional 
ethods of farming, it cannot be too 
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H to he 33fqmstrongly insisted that in the West 
o be 4 x 4fmthere are only three alternatives—ir- 
ess is 54¢,mpigate, import food or starve. It needs 
; the Euleramonly to add that such agricultural 
tal u/timateymproducts as the irrigated West is able 
Ib., whichiito furnish beyond its own needs, and 


it is by no means independent of 
e rest of the country in supplying 


re not pin ’ P 
ose needs, consist almost entirely of 


neither are 


the verticalfamfood products not competitive with 
less thanfihose of other farming areas’ in the 
t a few stiff United States. 


A and HH, 
» the actual 
sort. 


3D GoprRey 
ittsburgh, Po, 


Water rights are paramount 


Within the compass of this letter it 
‘ill net be attempted to set out the 
developments that directed and have 
ttented the pioneering of irrigation. 
t must suffice here to say that the 
ongress of the United States by its 


eS 

Acts of 1866, 1870 and 1877 indi- 
es S. Sweet Mil ated clearly to the people of the West 
2) is highly i ow they should set about the use of 
minds, both yater for their obvious necessities 
use It 1s S0MMiand affirmed their right so to do, 
k of under. 


hich affirmation has repeatedly been 
pheld by the Supreme Court of the 
Jnited States. 

The direction of the Congress was 
ery plain. Due to the peculiar local 
onditions settlers were to appropri- 
te or take water for their peculiar 
ses, and would thereby acquire a 


ditions and 
he matter of 
. Mr. Sweet 
the proper 
he irrigated 
‘ial enough. 
sed to find 


re 17 arid ight for those uses by the taking 
1 state (New hich had all the elements of prop- 
n New Eng. tty. The Congress also directed, at 
It will then 


ast by implication, that this being a 
matter of purely local concern, the 
beople, by their local governments, 
ere to regulate themselves in the ex- 


tern opposi 
oil and thal 
‘ir state au: 


‘ps of Engi: rcise of what the Congress recog- 
Reclamation fired as at once a necessity and a 
West haves ight. 

eighborhool Qver a period of 80 years there 
nat they a. grown up in the states where ir- 
e hands 0 


igation is practised, a body of tens 
f thousands of individual rights to 
ne use of water. 

True, as between these individual 
ights the several states are, under 
aw, given administrative powers, 
ut it cannot be too strongly em- 
hasized that these are individual 
ghts of great value—the land these 


n is the {ac 


views ights irrigate is worthless without 
| plone. em. This being so, the owners of 
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these rights, many of whom built 
their irrigation works with their own 
hands, cannot tolerate a situation in 
which any body of men, with power 
greater than .that now exercised by 
the United States, may assume to say 
that in their judgement these indi- 
vidual rights or any of them, must 
be abrogated to serve the schemes of 
an authority which may, or may not, 
in actuality, be proposing something 
of greater value to the community. 
These rights. most of them of a verv 
respectable age, have a value for 
which their owners cannot be com- 
pensated by the payment of money 
as against the necessity to abandon 
their long accustomed habitat and 
way of life. Nor is it by any means 
certain that the judgment of any 
such body of men will prove superior 
to the consensus of all the individual 
judgments which have operated 
against economic necessity over long 


' periods. to bring this system of water 


use to its present development. There 
are few cases of record where the 
piecemeal development of the West 
has worked any considerable injury 
to any neighborhood or large num- 
ber of people. In these later years of 
drouth and more complicated devel- 
opmental necessities, it has not been 
found too great an undertaking to 
apply the correctives that the process 
of such individual development may 
have entailed. 


Supergovernment opposed 


Finally. if the people of the West 
understand the essentials of our gov- 
ernment, as they believe they do, it 
is still one of laws, not of men. Their 
rights. without which they are pen- 
niless, are founded in law, and they 
desire that those rights shail remain 
so founded. If, as may occasionally 
be true. this results in development 
not so pretty, nor even so efficient as 
might be carried out by supergovern- 
ment, this is the price that must be 
paid in the United States for the form 
of government it has heretofore had. 


Western people do not think that: 


price too high for their liberty of ac- 
tion. of which they want more, not 
less. 

*Both the Corps of Engineers and 
the Bureau of Reclamation have had 
many years experience in the build- 
ing and operating of just the sort of 
projects necessary to develope West- 
ern rivers, each in its own sphere. 
Instances of record do indicate that 
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without any changes in their basic 
organizations, these and other inter- 
ested agencies can cooperate, when 
it is necessary or desirable. It is not 
an undesirable feature of the situa- 
tion, in the minds of Western people, 
that these several agencies shall be 
brought to collaborate and cooperate 
by the wishes of those who, in the 
case of irrigation works, will be re- 
quired to make maximum repayment 
within their ability, of the cost of 
such works. or who, for flood con- 
trol or related works, will be ex- 
pected to contribute according to re. 
quirements set up by the Corps of 
Engineers. It may be fairly assumed, 
that if local people are willing so 
to reimburse the United States they 
are getting something that will be of 
use to them and to the nation. 

Whatever may be the final justifica- 
tion of TVA, the people of the irri- 
gated West are by no means con- 
vinced that at the present moment it 
can be said to have made its case. 
They are, moreover, quite sure that 
in view of their peculiar and per- 
manently necessary local require- 
ments, there is no place for the au- 
thority idea on the rivers of the arid 
West. 

Quite aside from this discussion of 
river authorities as a purely local 
matter, it is desired to add a small 
tribute to the electrical industry as a 
whole. No attempt is here made to 
justify the financial practices that 
have so strongly colored all public 
thinking about the industry during 
recent years. It is desired, however, 
to point out that upon the technical 
and operating side the electrical in- 
dustry has a record over the last 50 
years, of the greatest achievement 
and of the closest cooperation be- 
tween science, manufacture and op- 
eration, for the benefit of the ultimate 
consumer, that the world has ever 
seen. Newcomers in the field who 
assuine that with their novel ideas 
they can excel that record have under- 
taken a chore for which they may 
yet prove inadequate. The fact that 
these newcomers demand a closed 
field and unlimited authority over the 
resources and people of great regions, 
shows that they are not willing to 
submit to that necessity which was 
the spur to that industry in the past. 


F. C. MERRIELL 

Secretary. 

The Colorado River Water Conservation 
District, Grand Junction, Colo. 
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Estimating Floods by Statistics 


Sir: There are a number of con- 
cepts relative to flood frequency that 
were discussed by E. J. Gumbel (ENR 
June 14, 1945) that could be ap- 
proached differently and, I believe, 
from sounder premises. For exam- 
ple, the daily flows at any one sta- 
tion could not be considered as a 
frequency distribution because the 
data are not independent: the flow 
of one day is closely related to that 
of the preceding day. However, dis- 
tinct flood peaks nearly always re- 
sult from causes sufficiently differ- 
ent that the data are really inde- 
pendent. 

Although advocated by many per- 
sons besides Mr. Gumbel. the method 
of basing flood frequencies on the 
maximum annual flood does not ap- 
pear to be the best procedure. Other 
floods, which may be nearly as large 
and may be even more damaging, 
are ignored. Since damaging floods 
do not come with any regularity, the 
distribution made by selecting h 
maximum annual flood is disto er 
and does not represent the true c@i 
ditions. A sounder procedure is & 
use all data of floods above a cat 
fully selected base rate of flow. 

The computation of flood frequemey 
is in reality a double problem, namely, 
the determination of the probabilit 
of the magnitude and the probabillit 
of time, or occurrence. The prob 
ability of magnitude can be obtaine 
by using a function with a log 
mic transformation of the va 
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tions, American Society of Civil 
neers). The frequency can them be 
found by combining the probability 
of magnitude with the average anf 
ber of floods per year. 

The plotting of a reasonably gal 
series of data of floods above a@ 
selected base flow will producé a 
straight line on the Hazen paper, 
which uses the logarithmic versus 
probability coordinate scales, un 
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the best quick graphical method of 
obtaining flood frequencies. The 
plotting position of the maximum 
flood can and should be neglected, 
since it is so much the- result of 
chance that its frequency cannot be 
estimated by plotting a single observa- 
tion. The curve will be determined 
by the main body of the data. 

A serious objection exists against 
the use of such a formula as 
(M — 1)/N or (M — 0.5)/N to 


determine the frequency of floods. 


Such a formula would assign to the . 


maximum flood in any period of ob- 
servation the same frequency regard- 
less of its magnitude. This is plainly 
contrary to experience and theory, 
since both agree that the greater the 
flood the smaller the probability of 
occurrence, or the greater its “return 
period.” Rather than depend upon 
empirical formulas of doubtful va- 
lidity,, the writer believes that the 
problem of flood frequency can best 


be solvedbyoftank and. full. accep- 
























the tower. These diagonal !yraca 
however, do not prevent the rect anoles 
at the intermediate levels |} to ¢ 
from assuming the shape shown 4) 
the left in the sketch, thus bending th: 
posts in the weak direction. \hic) 
means a large slenderness ratio jy 
the corner posts. 
Assuming the length AH to he 35 
ft. and the corner angle to be 4 x 4 
x 2, the ratio of aidaenese is 546, 
and the ultimate load, by the Euler 
formula, is 966 psi. or a total u/timate 
load on the post of 2,760 Ib., which 
is quite small. 
Of course the posts are not pin- 
ended at A and H, but neither ar 
they fixed-ended, so that the vertical 
free length is somewhat less thay 
35 ft. The introduction of a few stif 
horizontal braces, as at AA and HH. 
would add enormously to the actual 
strength of towers of this sort. 
Epwarp Goprrey 

Pittsburgh, Pa, 
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ending theyggcontrary to the general assumption 
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o be 4 x 4fMhere are only three alternatives—ir- 
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Within the compass of this letter it 
ill not be attempted to set out the 
developments that directed and have 
ttented the pioneering of irrigation. 
t must suffice here to say that the 
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these rights, many of whom built 
their irrigation works with their own 
hands, cannot tolerate a situation in 
which any body of men, with power 
greater than .that now exercised by 
the United States, may assume to say 
that in their judgement these indi- 
vidual rights or any of them, must 
be abrogated to serve the schemes of 
an authority which may, or may not, 
in actuality, be proposing something 
of greater value to the community. 
These rights. most of them of a verv 
respectable age, have a value for 
which their owners cannot be com- 
pensated by the payment of money 
as against the necessity to abandon 
their long accustomed habitat and 
way of life. Nor is it by any means 
certain that the judgment of any 
such body of men will prove superior 
to the consensus of all the individual 
judgments which have operated 
against economic necessity over long 


periods. to bring this system of water 


use to its present development. There 
are few cases of record where the 
piecemeal development of the West 
has worked any considerable injury 
to any neighborhood or large num- 
ber of people. In these later years of 
drouth and more complicated devel- 
opmental necessities, it has not been 
found too great an undertaking to 
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without any changes in their basic 
organizations, these and other inter- 
ested agencies can cooperate, when 
it is necessary or desirable. It is not 
an undesirable feature of the situa- 
tion, in the minds of Western people, 
that these several agencies shall be 
brought to collaborate and cooperate 
by the wishes of those who, in the 
case of irrigation works, will be re- 
quired to make maximum repayment 
within their ability, of the cost of 
such works. or who, for flood con- 
trol or related works, will be ex- 
pected to contribute according to re. 
quirements set up by the Corps of 
Engineers. It may be fairly assumed, 
that if local people are willing so 
to reimburse the United States they 
are getting something that will be of 
use to them and to the nation. 

Whatever may be the final justifica- 
tion of TVA, the people of the irri- 
gated West are by no means con- 
vinced that at the present moment it 
can be said to have made its case. 
They are, moreover, quite sure that 
in view of their peculiar and per- 
manently necessary local require- 
ments, there is no place for the au- 
thority idea on the rivers of the arid 
West. 

Quite aside from this discussion of 
river authorities as a purely local 
matter, it is desired to add a small 
tribute to the electrical industry as a 
whole. No attempt is here made to 
justify the financial practices that 
have so strongly colored all public 
thinking about the industry during 
recent years. It is desired, however, 
to point out that upon the technical 
and operating side the electrical in- 
dustry has a record over the last 50 
years, of the greatest achievement 
and of the closest cooperation be- 
tween science, manufacture and op- 
eration, for the benefit of the ultimate 
consumer, that the world has ever 
seen. Newcomers in the field who 
assume that with their novel ideas 
they can excel that record have under- 
taken a chore for which they may 
yet prove inadequate. The fact that 
these newcomers demand a closed 
field and unlimited authority over the 
resources and people of great regions, 
shows that they are not willing to 
submit to that necessity which was 
the spur to that industry in the past. 


F. C. MerRieLe 

Secretary. 

The Colorado River Water Conservation 
District, Grand Junction, Colo. 
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Engineers for Civil Works 


THE GREAT GAP construction is expected to fill 
in maintaining full employment requires the full 
time services of all available civil engineers at the 
earliest possible moment that they can be released 
from war assignments. Many plans must still be 
prepared and staffs must be recruited to handle 
major construction operations in the field if we are 
even to approach the great increase in construction 
volume that has been glibly promised for the indus- 
try. Many engineers will continue to be essential 
in the armed services to build or revise the facilities 
for occupation and for returning troops. On the 
other hand, every effort should be made to expedite 
the release of engineers on less essential military 
work so that they may be employed on the prepara- 
tion of plans for projects that will provide work 
for others. These men, who have done an outstand- 
ing job in planning and building for war, can help 
immeasurably now in expediting the return to full 
peacetime construction. 


Prefabricated House Fiasco 


TERMINATION of lend-lease aid is the reason given 
for the cancellation by the British of 17,000 units 
of a 27,000 order for prefabricated houses. While 
this is a valid reason, there are some prefabricators 
in this country who interpret the cancellation as 
confirmation of their early predictions that these 
“prefabs” would be unsuitable to the British and 
damaging to the prestige of America’s prefabricated 
house industry. As detailed on page 89 of this 
issue, the house was designed by the Federal Public 
Housing Authority, contracts for fabrication being 
awarded to some 45 firms. The design was such as 
to call for a great variety of panels, some of which 
differed in size by only one-eighth inch, and this led 
at least one contractor to characterize the house as 
an inept and crude demonstration of assembly that 
violated fundamental principles of -prefabrication 
technique. This same contractor charged that the 
FPHA was not sympathetic toward making changes 
that would have simplified assembly and might also 
have resulted in substantial manufacturing econo- 
mies. While the British action does not in itself 
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validate these criticisms, it would seem to indicate 
that the British do not think the houses are worth 
real cash money. With all the prefabrication t alent 
that seems to be available both in and out of go. etn. 
ment service, it is difficult to understand why more 
of it was not used more effectively by the FPHA. 


Revetments by Contract 


AN IMPORTANT ASPECT of the new type ofj revetment 
for levees along the lower Mississippi River that is 
described in this issue is not immediately apparent 
in that account. It is the fact that, this new type 
calls for so little special equipment as to make it 
practicable for the Army Engineers to let the fabri. 
cation and laying of this revetment to contract. 
Heretofore, the articulated concrete mat widely 
used along much of the lower river, and the asphalt 
mat used to a lesser degree in the New Orleans dis 
trict, required such elaborate special equipment 
as to make it netessary for the Army Engineers to 
do the work with hired labor. Also, that condition 
strictly limited the number of operations that could 
be undertaken simultaneously. With the new type 
requiring no equipment that cannot be obtained 
easily by a general contractor, bids can be called 
on several jobs at one time, thus speeding the rate 
at which protection can be provided, while .at the 
same time giving the Army Engineers the benefit of 
contract operations. In addition, the new type 
requires much less concrete than the old articulated 
concrete mat and can be laid more quickly and 
with less chance of mishap. Taken as a whole, the 
new mat marks a long step forward in the Army 
Engineers fight to keep the river within its banks. 


Federal Money for Local Works 


THOSE WHO HAVE BEEN HOPING for—as well a 
those who have been demanding—federal grants for 
the construction of local government works, must 
have garnered hope from President Truman’s mes 
sage to Congress (ENR Sept. 13, vol. p. 335) 
recommending federal assistance for state and 
municipal public works even though he is endorsing 
a principle regarding which there is a wide diver 
gence of opinion. A large body of thought is to the 
effect that the $260 billion federal debt should not 
be increased at a time when state and local gover 
ments bear the relatively light load of $17 billion 
indebtedness. Yet there is a vocal group of muni: 
pal administrators who make light of this situatiot 
and picture their city’s distress as one to be allev 
ated only with the balm of federal grants. Perhaps 
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a he best qualified recent appraisal of the role of point, and professional and political honesty. Al- 
indicate Mf deral financing is that made by the House Special: ways important, the need for such talents is en- 
te worth Mirommittee on Postwar Economic Policy and Plan- hanced now when flood control and river and harbor 
lon talent ning (ENR July 5, vol. p. 2). Here it is stated that work seem destined to dwarf their previous stature, 
f go Ct: Hihe ability of state and local governments to finance and when our national safety more than ever before 
rhy ‘nore Hew construction will apparently outrun for a time depends upon military engineering preparedness. 
PHA. » facilities available to undertake the work. And Moreover, the future will require that the man who 
e committee sees no need, in the early years of heads the Army Engineers have first-hand knowl- 
yeace, to stimulate local public works at a time edge of foreign countries and of international affairs 
hen such construction would be pitted against generally, something not previously given par- 
‘evetment Mrivate construction in securing materials and __ ticular weight. 
er that is equipment. Recognizing that over a long-term It is gratifying to record, first, that a half-dozen 
apparent Mberiod there may be need to cope with unemploy- or more Engineer officers capable of meeting these 
new type Miment, the committee subscribes to federal aid—not specifications emerged from the crucible of war, 
) make it MMB, the form of grants, however, but through advances and second, that none could have been selected with 
the fabri- MBhat eventually would be repaid by the borrower. better prospects of meeting the challenges of the 
contract. MMerein, we believe, is the basis of a policy that will times ahead than General Wheeler. Entrusted be- 
it widely Hihest serve the economic welfare of the nation and fore Pearl Harbor, and therefore in great secrecy, 
e asphalt Hhe construction industry. with the first important military task abroad—- 
leans dis establishing the basis for support of the British in 
quipment Egypt and North Africa and for supply of the Rus- 
rineers to sians across Persia—General Wheeler achieved 
condition Most INFLUENTIAL, single position in American speedy results, and went on to head the Services of 
hat could MRivil engineering and construction is that of Chief Supply in the China-India-Burma theatre and 
new type IiBf Engineers, U. S. Army, because, war or peace, eventually to be top U. S. commander there. He 
obtained [ear after year he utilizes enough of the facilities thus brings to the Office of the Chief of Engineers 
be called ff the construction industry to affect profoundly not only the required competence in foreign mili- 
z the rate Moth its techniques and its business practices. It tary engineering affairs, but also a proved ability 
ile at the fs of more than ordinary interest, therefore, when to carry heavy responsibilities and to administer 
benefit of fhe mantle of the office is shifted to new shoulders, a large and important organization. 
new type Mis it will be next week when Lt. Gen. Raymond A. General Wheeler’s prewar experience in all 
rticulated [iVheeler replaces Lt. Gen. Eugene Reybold, who phases of national flood control, in maintenance and 
ickly and fihas headed the Corps of Engineers during the most construction of the Panama Canal and in com- 
whole, the fictive and productive four-year period in its 170- manding a regiment of Engineers in the First World 
the Army fear history. War has provided him with other of the necessary 
banks. General Reybold took over this office at a time talents. That he will have need of all of them is 
hen expanding defense construction made it de- evident from some of the problems that will await 
irable for the Corps of Engineers to absorb the his attention. Most important is compressing the 
onstruction division of the Quartermaster Corps. greatly expanded Engineer war machine into an 
s well afMAfter war was declared there was placed on him organization that will lead the world in military 
grants forfiesponsibility for a program of camp and military engineering research and training, while of only 
rks, mus {Mase construction that dwarfed all previous con- slightly less priority are such other detailed prob- 
1an’s mes MMtruction operations in both magnitude and diver- lems as river basin development, disposal of surplus 
p. 339)Mity. He handled that difficult task with a skill and equipment and construction at overseas bases to 
state and—™@nderstanding that won him wide admiration. name a few. Alt in all the greatest responsibility, 
endorsing A Chief of Engineers has need of a multitude of and likewise opportunity, that has ever reposed in 
ide diver MMalents; as for example, technical and administra- the Office of the Chief of Engineers awaits General 
it is to the five ability, broad military sense, intimate acquaint- Wheeler. And fortunately for the construction 
should nonce with the construction industry, including its industry, as well as for the nation, both his peace- 
al goverh personnel, problems and possibilities, a national time experience and his brilliant war achievements 
17 billions contrasted with a military-organization view- argue strongly for his success. ‘ 
of munici 
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National Advisory Committee for Aeronautics, photos 


Fig. 1. Plant and equipment required to test full-size planes in the steel throat of wind tunnels at Moffett Field, Calif. 


Erecting Steel for Tornado in a Tunnel 


Gordon R. Lunt 


Project Manager, 
Pittsburgh-Des Moines Steel Co. 


Editor's Note—Building the world's largest wind tunnel at Moftett Field, 
Colif., was an exacting job of stee! erection, requiring unusual planning of 
the work and scheduling of the material. Special traveling stiffleg derricks 
mounted on high towers were designed for the setting of the steel. Close 
tolerances in the framing test section and setting the supports for six 40-f#. 
fans necessitated maintaining a careful check of all operations. 


A TORNADO IN A TUNNEL literally de- 
scribes the huge Ames Aeronautical 
Research Laboratory at Moffett Field, 
Calif., where full-size airplanes can 
be tested in a man-made gale greater 
than any wind nature has to offer. 
Built for the National Advisory Com- 
mittee for Aeronautics, the labora- 
tory is the world’s largest wind tun- 
nel, towering 173 ft. high, looping 
around an 8-acre area 400x868 ft. in 
outside dimensions. The tunnel itself 
varies in cross section from the 40x 
80-ft. oval shaped iest section to a 
133x173-ft. rectangle in the return 
section. Six 6-bladed propeller-type 
fans, which completely fill the cross 
section at one point, generate the 
wind in the closed loop. The magni- 
tude of the project is probably most 
strikingly indicated by the fact that 
each fan. with propeller blades 40 ft. 
in diameter. is driven by a 6,000-hp. 
electric motor. 

While some details of design and 
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operation of the laboratory still re- 
main a military secret, the construc- 
tion story can now be told. 

The wind tunnel, essentially a 
clesed continuous passage through 
which air is circulated by the fans, 
consists of two main parts—the test 
section and the return section. Oc- 
cupying most of the long east side, 
the test section consists of a steel 
throat of butt-welded plates held by 
longitudinal ribs, which in turn, are 
bound by outside truss ring girts. 
Starting as a rectangle 1324 ft. wide 
and 172} ft. high, the entrance cone 
of the throat tapers down to an oval 
80 ft. wide and 40 ft. high at the 
entrance to the test section. To com- 
pensate for skin friction, the test 
section itself flares out slightly 3} 
in. in width and height to the be- 
ginning of the exit cone. The exit 
cone transforms to a rectangle 68 ft. 
7 in. x 108 ft. 7 in. to complete the 
steel throat. 

20. 
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The remainder of the tunne! loop. 
consisting of the north and south ends 
and the long west side, is considered 
as the return section. In the west 
leg is the fan assembly, made up of 
six separate tubes, 40 ft. in diameter 
and 140 ft. long, arranged in two 
horizontal rows of three fan units 
each. These tubes, each containing 
a six-bladed propeller type fan 40 ft. 
in diameter at the motor section, 
driven by a 6,000-hp. electric motor, 
are faired into the return passage 
fore and aft. The fan assembly 
housing, 140 ft. long, is built up of 
steel plates, structural steel and rein- 
forced concrete. Fans and motors 
are mounted on structural frames. Air 
speeds in excess, of 200 m.p.h. can 
be created by the fans. 

All the rest of the return section is 
a steel frame structure of mill type 
construction, with corrugated cement 
asbestos siding and asbestos-protected 
metal ceiling and flooring. Wall 
framing of this structure consists of 
outside vertical trusses supporting 
steel girts to which the sheeting is 
fastened. The return passage it- 
cludes four 90-deg. turns, in each of 
which are a set of curved vertical 
guide vanes (4,488 vanes in all) ex 
tending from floor to ceiling. These 
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nes, which efficiently turn the fast- 
oving air around the corners, are 
combination of wood and sheet 
etal. 
The steel test section is surrounded 
a separate building of mill type 
»nstruction, 125 ft. long, 180 ft. 
ide and 1614 ft. high, sheeted top 
»d sides with cement asbestos. A 
ir of huge hinged doors, hydrauli- 
y operated, form the top of the 
st section proper to allow placing 
full-sized airplanes and other large 
rodynamic models. These doors 
k-knife into open position to pro- 
de a clear opening the full 80-ft. 
idth of the chamber and 50 ft. long. 
here is an access door and a walk- 
ay for entrance into the chamber. 
An elaborate aircraft support sys- 
located in the test chamber, but 
n independent foundations, permits 
ounting the test plane in different 
sitions. This support arrangement 
ansmits loads (test data) to a bal- 
pce system located in a room be- 
w. The model under test can also 
observed from the outside through 
astic glass panels in the chamber 
alls. Hoisting equipment to serve 
¢ test chamber includes 3-ton and 
)-ton hoists operating on a travel- 
g bridge, a 5-ton gantry crane and 
n electric elevator. 


Jest section 


80'-0' wicle 
40-0 high 


172'-6" wile 
132-6" high 


__ Test 


chamber 


Six propeller fans 


SES" = 


eaters 


bs “Model under test 


Fig. 2. Diagrammatic layout of the big wind tunnel used in testing full-size planes. 
Guide vanes, extending from floor to ceiling, number 4,488. 


The entire wind tunnel structure is 
carried by concrete piles through 
heavy reinforced concrete footings. 

Offices, storage rooms, boiler rooms 
and electrical equipment rooms are 
provided in the space between grade 
and the floor of the return passage at 
the north end of the structure. A 
200,000-gal. elevated water storage 
tank was erected in the area enclosed 
by the tunnel. 

More than 12,000 tons of fabricated 
structural steel and plates went into 
the structure for which nearly 2,000 
sheets of detailed drawings were 


made. While some heavy members 
were required at the motor supports 
and test section, most of the pieces 
were quite light. As there was very 
little duplication, keeping track of 
the vast number of different pieces 
during fabrication, yarding and erec- 
tion was a major problem. 

Because of bad winter ground con- 
ditions, all steel was handled by rail. 
About two miles of standard-gage 
track was added to an existing sid- 
ing, and material was stored along 
most of this length. 

In order to have better control of 


3. Huge test section, formed of welded steel plates, dwarfs a Navy dive bomber. Size of the chamber is indicated by 
two men. The support system, resting on independent foundations, permits mounting the plane in different positions. 
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Fig. 4. Heavy framing was required to support the six 40-ft. propeller fans used 
to generate the wind for testing. Each fan is driven by a 6,000-hp. electric motor. 


the detailing, fabrication, storage and 
erection of the steel, the job was di- 
vided into groups, and each group 
was assigned a designating letter. In 
making the shop details, each piece 
of steel was marked, first with the 
sheet number, next the group letter, 
then the piece number. Shop sched- 
ules and erection schedules were 
made up by listing each piece in order 
of erection requirements. 

As cars of steel were received, they 
were switched to their proper storage 
space and unloaded, and markers 
were placed showing the shipment 
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number and origin. A drawing of 
the entire track layout was made 
showing the area on either side of 
the track as blocked out. The ship- 
ment number as stored was recorded 
on the drawing, and prints of this 
drawing were furnished to the yard 
foreman. From erection schedules 
made up in advance for each of the 
three erection rigs, which listed piece 
numbers and shipment numbers, the 
yard foreman loaded the proper steel 
on railroad flat cars with a traveling 
crane, and the cars were then trans- 
ported to the proper rig by use of a 
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dinkey engine. During storave, \ 
steel was cleaned with rotary yj 
brushes after which a shop oat , 
paint was applied. 

Due to the various weights of mey 
bers, ranging from a few hundrs 
pounds up to 50 tons and more, , 
well as various heights of structure 
great deal of study was given to thy 
proper equipment to be used in th 
erection of the steel. It was decide 
to use three wide-gage traveling stif 
leg derricks mounted on high tovwe 
running on double railroad trac 
each powered with three-drum diey 
hoists, to be used as follows: (pn 
on the east side of the tunnel, oy 
on the west side and one on the cey 
ter line. The center traveler w 
worked with either the east or we 
traveler, or all three independently, 
in the erection of the major portin 
of the steel. Each traveler moved » 
short sections of track and each strai. 
dled a material track that extend 
the full length of tunnel and co». 
nected with the storage yard track 
The travelers were so designed tha 
by simply jacking up the supportin: 
pins on the rail carriages, the ca 
riages could be turned at right angle 
for operating on track transverse ti 
the original. 

The traveling derricks, designed 
and fabricated at the contractor’ 
plant in Des Moines, Iowa, were 4 
50 ft. in plan, 1354 ft. high frou the 
top of the railroad rail to the center 
of the boom pin with a 125-ft. boom 
designed for 25 tons in a flat pos: 
tion. Actual erection operations wer 
speeded up by use of telephone sy 
tems enabling the yard foreman, th 
erection superintendent and the der 
rick operator to be in constant toud 
with each other. 


Erection procedure 


The vertical side trusses with bra 
ing were erected with the traveler anj 
then guyed in place. Most of t 
roof trusses were assembled on 1 
ground by cranes, riveted up com 
pletely and then hoisted in place as4 
unit by two of the travelers actin 
together. Some of the large roi 
trusses were erected on steel fal 
work designed in sections of vario 
lengths with one section adjustab 
for height. Wedge and ratchet jaa 
were used to adjust for camber. 

Due to the lightness and numbé 
of pieces, the vertical girts we 
erected with small. electric hoist 





















































storaze, iy d with solenoid brakes and a part of the lining were butt welded, These rings had to be true circles 
rotary viofliiated with push buttons, which all welds on the inside surface be- within plus or minus @ in. 
hop coat ime attached to the steel framing ing chipped and ground smooth and ie ih Sa lt 

above ground level. The girts flush with the surface of the plates. 
shts of menfie hoisted in place by a single line As these plates were quite light, All ring girders of the exit sec- 
ew hundrefiim these small hoists running over iri. in the test section and motor tion were trammed or checked for 
nd more, dlipatch block hung from a trolley rings and about 9/32-in. (11.6 lb. size and adjusted to exact dimensions 
f structure imating on a light I-beam tempor- per sq. ft.) elsewhere, no particular and welded up completely on the 
given to timmy attached to the bottom chord problems were involved in their erec- ground prior to being erected in place 
used in tylihe roof trusses a few feet inside tion and welding. Considerable care on falsework. The two main ring 
was decidelMplane of the wall. Floating scaf- was required, however, in securing girders for the test section were lo- 
aveling stif telescoping horizontally and and maintaining the required accur- cated, in the finished structure, 52 
high towexmpped with manually-operated acy in the test section, a portion of ft. apart and, among other things, 
road tracklting drums suspended from trol- the entrance cone and the 40-ft. rings supported the huge movable doors 
drum diem running on the same I-beam, within which the propellers rotate. which opened the full 80-ft. width of 
llows: Onde used for driving rivets. 
tunnel, one careful study was made of the 
on the cefimmrequirements needed to operate 
raveler wamting guns, air jams, reamers, 
past or wes chippers, tuggers, rotary wire 
dependenthfihes for cleaning steel, grinders, ' 
ajor portinfm™ming hammers, impact wrenches 
*r moved om sandblasting machines. It was 
1 each strad {iid most desirable and economical 
at extendediimet up a central power plant and 
21 and confi the air to the various convenient 
yard track.iMtions and place T-connections 
esigned thafi™ nipples, valves and necessary air 
> supporting connection at the proper loca- 
es, the carfi¥s so that ‘air hose could be con- 
right angled at any desired place without 
ransverse tim of time. 
s, designed Air power equipment 
contractor'WVithin the power house were lo- 
a, were 4d three 315-ft. compressors, each 
gh froin thiiered with a 75-hp. electric motor, 
o the centeiconnected up so that they would 
.25-ft. boomin or out depending on the air 
a flat posif™and; also one 550-ft. diesel-pow- 
rations wer compressor. All four compres- Fig. 5. Three traveling stiffleg derricks on high towers erected most of the 
lephone sys were connected to a 265-ft. air steel. The rig in the foreground is working on the oval test section. 
oreman, th¥River to which was attached the 
and the de. air main. In order to keep a 


nstant toudiMform pressure at all points on the 
m, the frictional line loss was 
fully computed and proper sizes 
ipe were installed, varying from 
-s with brag 8 in. At times the full capacity 
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traveler all four compressors was needed. 
Most of thm order to secure electric power 
bled on t@he proper points, a 6,600-volt 
ed up com™Kway cable was run from a sub- 
in place as Mion to a centrally-located trans- 


relers acting 
large ro0l 
steel fals 
s of variot 
n adjustab 
ratchet jaci 
camber. 


her station where the voltage was 
ped down. Parkway cable was 
laid to carry the power to con- 
ently located panel boards, for 
ting welding machines, compres- 
lights, etc. 

hile, in general, all field connec- 





and numbe—™s of the structural work were Fig. 6. Stee! for the return section framing of the wind tunnel! being placed by 
girts wormed the platework sections of the traveling stiffiegs. Big roof trusses were assembled on the ground and hoisted 

ctric hoiss{iMhel were welded. Plates forming into place. Vertical girts were erected with small electric hoists. 
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Fig. 7. The derricks traveled on standard-gage rail carriages. Direction of 
travel of the carriages could be changed 90 deg. by jacking up the tower legs 
and turning the carriages around the kingpin. 


the tunnel test section and for the 
full distance between ring girders. 
These doors, weighing 228,000 lb. 
were worked to extremely close tol- 
erances because they form the upper 
half of the air passageway for the 
test section when in closed position. 
Because of the heavy loads imposed 
on the test section ring girders, they 
were of necessity, too heavy to make 
their erection in one piece practical. 
They were therefore carefully assem- 





bled and trammed on the ground, 
welded into half ring sections and 
these set on falsework and welded 
together. Exacting computations and 
allowahces were made for the dead 
load deflections. These computations 
and allowances were necessarily com- 
plicated by the fact that deflections 
of the rings from the action of the 
temporary falsework had to be antici- 
pated and allowed for in the erection 
procedure. 


Fig. 8. Steel for the test section had to be set to very close tolerances. Here 
framming or gaging of the wall curvature proceeds along with widening opera- 
tions on the plates. A 15-ft. long flexible batten is used in checking. 
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The center of all cross sections, 
the test section were maintained wi 
in the permitted tolerance of : ;, 
on a center line established throy 


the centers of the end sections of 
test section. The cross sections of ti 
test section were checked wel! wit}; 
the allowable tolerance of ! in, \j 
adjustable tram arms mounted op 
shaft running the full length of \ 
test section on each center line. Thj 


shaft was supported by acjustal 
trunnions attached to transverse | 
beams, all supported on steel ben 

The test section and a portion , 
the entrance cone were furthe 
checked for accuracy by using a fley 
ible batten, 15 ft. long, along 4 
inside surface. The finished surfa 
could not deviate from the curve , 
the batten held tightly against ty 
plate by more than ¥% in. at a 
point, and no local deviation couj 
exceed one percent of its length, 

It was found necessary to use 
large force of men to remove buckles 
and flat spots, caused by welding dis 
tortion, temperature changes, ett. 


Direction of project 


With the exception of the drive m 
tors and starting equipment, prope 
lers, balances and testing equipmen 
the Moffett Field full scale tunx 
was constructed by the Pittsburg 
Des Moines Steel Co., which also fab 
ricated the steel, about three-fourth 
of which came from the contractor 
plant in Des Moines, and the balam 
from Pittsburgh. Principal subca 
tractors were the Raymond Concré 
Pile Co., on the concrete piling; (a 
N. Swenson Co., San Jose, Calif, 
the concrete and building constr 
tion; Asbestos Erectors, Inc., Bou 
Brook, N. J., on cement, asbest 
siding and roofing; and H. H. Rd 
ertson Co., Pittsburgh, on the sit 
ceiling and flooring. 

For Pittsburgh-Des Moines, Gortt 
R. Lunt was project manager, C.! 
Fegtly project chief engineer and g@ 
eral superintendent, and A. B. § 
derson acted as project coordinat 

The work was done under the 4 
rection of the Ames Aeronautical } 
search Laboratory of the Natio 
Advisory Committee for Aeronauti 
for which Smith J. De France 
engineer in charge, with John 
Parsons, representing the contractl 
officer, and Ferril R. Nickle, head 
construction inspection. 
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sy Me 2 onstruction costs has spurred the 

nove bucked’ ve for modernization of municipal 

welding ¥, uilding codes. But progress has 

nges, etc. [a slow, due to the multiplicity of 
~ “" Bigodes and the difficulties involved in 

ject vising them. For this reason, some 

ought is being given to the possi- 

the drive MB ility of speeding modernization of 

nent, Propbuilding codes through the adoption 

B CquIPMEMRDT state regulations. 

scale unl Wisconsin has had a state ccde 
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nce 1911, and experience with it has 
en satisfactory. Indiana adopted 
ch a code early this year, and simi- 
r legislation has been actively pro- 
noted in Iowa for some time. The 
ation-wide situation with respect to 
ate codes was summarized at the 
uilding Officials Conference held at 
owa State College in January by 
rank Kerekes, professor of struc- 
ral engineering, Iowa State College, 
d chairman of the Iowa State Build- 
ng Code Central Committee. Prof. 
erekes said: 

“Wisconsin, Ohio and Indiana have 
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nager, C. rennsylvania also has rather complete 
neer and {4llMequirements for small cities and de- 
| A. B.S iled regulations for protection 
coordinai@@eainst fire and panic, promulgated 
ander the “Mey the Department of Labor and In- 
nautical | ustry under authority of state law. 
the Natio¥™iNorth Carolina, South Carolina and 
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ouisiana have somewhat more lim- 
a requirements. Massachusetts has 
ate requirements applicable in the 
bsence of local requirements as well 
§ to public assembly occupancies in 
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nts in Brief—Believing that enactment of uniform state building 
gulations will speed modernization of building codes and thus operate to 
imulate technological advances and lower costs, several states have such 
Following is a description of the experi- 
nces of Wisconsin, which has had state regulation of building since 1911, 
administering its code, a summary of the Indiana Enabling Act, enacted 
arly this year, and an account of steps taken in lowa toward obtaining a 


applying tc school buildings. In ad- 
dition, there is a great mass of mis- 
cellaneous state legislation applying to 
industrial establishments and to spe- 
cial features such as fire escapes. 

“Even in those states where a fairly 
comprehensive state building code 
exists, the coverage is not complete. 
The application of the code may ex- 
clude certain occupancies such as 
one- and two-family dwellings or it 
may be limited to municipalities of a 
given minimum or maximum size. 

“Preparation of state building 
codes has been proposed at various 
times in Illinois, New York, Virginia, 
New Hampshire, New Jersey and 
other states and is being actively pro- 
moted at present in Connecticut, Iowa 
and Mississippi.” 


Merits of state regulation 


Advantages claimed for state codes 
were brought out in papers presented 
at the Iowa conference, from which 
the following notes have been taken: 

An important motive in the drive 
for early enactment of state laws reg- 
ulating building is the desire to elimi- 
nate substandard temporary housing 
now that the war is over and to pre- 
vent jerry-building in areas that lack 


adequate legal safeguards. At present 


many communities are entirely un- 
protected against jerry-builders be- 
cause they cannot afford to formulate 
and enforce building regulations. As 
an illustration of this fact, a survey 
made recently in Iowa revealed that 
of 44 cities replying to a questionnaire 
only 23 have even partial regulations. 
The survey also disclosed that adop- 
tion of a uniform state building code 
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is favored by 43 of the 44 cities. 

This desire for state-wide regula- 
tion is not limited to communities in 
lowa. Far-sighted officials everywhere 
realize that all communities should 
enjoy the same safeguards now avail- 
able only to a few large cities with 
good codes. 

In some cases an argument against 
state codes is advanced in the belief 
that such regulation will increase the 
cost of new construction. While it is 
true that outlawing substandard con- 
struction in areas where such prac- 
tices are now permitted may increase 
construction costs to some extent, the 
overall effect of state-wide uniformity 
will tend to lower costs. For example, 
under state-wide regulation the public 
will have to deal with only one agency 
and hence will benefit from savings 
effected through centralized testing 
and acceptance of new materials. 


Administration problems 


A state-wide code is said to offer 
opportunity for nullifying undesir- 
able, local political influence. How- 
ever, administration of state build- 
ing laws must be kept entirely free 
from politics if it is to function prop- 
erly, according to O. T. Nelson, build- 
ing engineer, Wisconsin Industrial 
Commission, who states: 

“I am firmly of the belief that the 
administration of a state-wide build- 
ing code is definitely not a difficult 
or insurmountable problem in any 
state, if it is properly authorized and 
administered. A code has worked 
successfully in Wisconsin but I could 
not definitely predict that such would 
be the case in any other state unless 
it could be positively removed from 
political domination.” 

For more than 30 years, state build- 
ing regulations have been adminis- 
tered by the Wisconsin Industrial 
Commission, which was created by 
the state legislature in 1911. The 
commission does not arbitrarily enact 
rules, but selects for the purpose of 
establishing regulations an advisory 
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Fig. 1. The wall of this apartment bullding gave way during construction. Adequate 
inspection could have prevented this accident. 


committee, the personnel of which is 
drawn from interested organizations 
within the state. 


Wisconsin code revision procedure 


The following is the method prac- 
ticed in Wisconsin in all code work. 
Whenever a revision is deemed neces- 
sary, the advisory committee is called 
together and holds as many meetings 
as are needed to complete the revi- 
sion. The tentative revised code is 
then reported back to the commission 
for the purpose of holding public 
hearings on the proposed changes 
throughout the state. 

Following such hearings, the ad- 
visory committee again meets to give 
consideration to any and all sugges- 
tions or criticism that were brought 
out at these hearings, after which the 
revised code is again presented to the 
commission with a recommendation 
for or against adoption. Notice of all 
changes must be made in the official 
state newspaper, and the changes or 
revisions that are approved are not 
effective until 30 days after the date 
of publication. 

The Wisconsin state building code 
applies to all new buildings and also 
to additions to existing buildings, ex- 
cept for certain exemptions that in- 
clude dwellings and outbuildings in 
connection therewith, apartment 
buildings used exclusively as the resi- 
dence of not more than two families, 
buildings used exclusively for agri- 
cultural purposes that are not within 
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the limits of a city or incorporated 
village, and temporary buildings or 
sheds used exclusively for construc- 
tion purposes, not exceeding two stor- 
ies in height and not used for living 
quarters. 

Except for the city of Milwaukee, 
where sufficient qualified personnel is 
employed in the building department, 
it is necessary that plans and specifica- 
tions be submitted to the Madison 
office for examination. However, 
even though plans are examined by 
the local authorities, no modifications 
in state code requirements may be 
made. 

Personnel required to enforce the 
code includes an office staff of four 
men and three field inspectors, count- 
ing the building engineer who is in 
direct charge. The office staff exam- 
ines all plans and conducts all corre- 
spondence and interviews, as well as 
approves of new methods, devices 
and materials, and makes special in- 
vestigations where deemed necessary. 
The field men are responsible for in- 
spections in the three districts into 
which the state is divided for admin- 
istrative purposes. 


Wisconsin code is flexible 


The provisions of the Wisconsin 
code have the power of statute, the 
only difference being that the indus- 
trial commission may modify code 
provisions, while statutes require leg- 
islative action. Also, since the require- 
ments of a state-wide code may pos- 
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sibly be inapplicable in some cq 
the commission gives an owner op, 
tunity to appeal for modification, 

For a short time after the j 
consin building code was adop 
considerable difficulty was enc 
tered in enforcing regulations, , 
haps because the public considers 
an intrusion on personal rights. ¢ 
ually, however, resistance was oy 
come and at the present time effy 
to enforce the code are scarcely 
questioned, due mainly, it is beliey 
to an educational campaign to , 
plain why such requirements are y 
essary. Experience in Wisconsin j 
dicates that an explanation of vari 
building requirements and why th 
are necessary has never failed to gy 
vince owners of the desirability 
such regulations. 

The Wisconsin Industrial Comm 
sion, which administers the 
building laws, does not concem 
self with purely local matters, 
insists only that minimum sis 
standards of the state be obsenej 
The various political subdivisions; 
privileged to adopt any regulatio 
of greater stringency that they m 
decide are necessary to take care 
their local requirements. As an il 
tration of this, officials of the city 
Milwaukee have been engaged in 
revision of the city building code. 
accomplish this, they use the st 
code as a basis and add requiremer 
that solve particular local problen 

O. T. Nelson, Wisconsin buildi 
engineer, is so pleased with the fu 
tioning of the regulations that 
holds up the Wisconsin Enabling ! 
as a model for any state consideri 
such legislation. He reports tha 
least 25 states are interested in i 
Wisconsin method and that he | 
sent copies of both the act and | 
code to that many governors or oti 
sponsoring bodies. It should 
pointed out, however, that inasmu 
as Wisconsin has only a few cit 
of considerable size the problet 
likely to be encountered in other s 
may be of entirely different nat 
and magnitude. 


Indiana enabling act 


In Indiana an act creating an 
ministrative building council, } 
scribing its powers and duties and 
propriating money to carry out 
work became law in February, !! 
The Administrative Building Cou 
created by the act consists of 
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n som i 
ve Cag bers. Its powers and duties are 


1 Owne : 
; aig. " ODM cted in a three-member committee 
fter ry the council, called the administra- 
e . . - 
-e committee, which is composed of 
was adons e co ? Pp 


e commissioner of labor, the secre- 
» of the state board of health and 
state fire marshal. The remaining 
slve members constitute an advisory 
mmittee, comprised of three regis- 
red professional engineers, three 
istered architects, three building 
ntractors and three building me- 
panics, all of whom are required to 
representative of the building in- 
ystry and engaged in actual practice 
nd construction. 

Members of the advisory commit- 
are appointed by the administra- 


was ency 
ulations, 5 
> considered 
l rights, G 
nce was oy 
it time eff, 
} scarcely 
it is belieyg 
ipaign to 
ments are py 
Wisconsin j 
ion of vari 
and why th 
























et re committee, according to recom- 

ndations of any state organizations 
sla Coal the respective architectural and 
ele gineering professions, businesses, 


pupations or trades, whose mem- 


A seta rship is the largest of any such 
on ganizations within such respective 
imum sl ld. 

be obser 

bdivisions ; Director's qualifications 

'y regulatiog™ A director of the administrative 


hat they milMuilding council is appointed by the 
) take care @Movernor of Indiana to serve for a 
. As an il m of four years. He is to devote 
of the city iis full time to the discharge of the 
















engaged in MMuties created by the act and also is 
ling code. 1 act as secretary of the administra- 
use the sive committee. Required to be a reg- 
requiremet ed architect or engineer qualified 
cal problewi the design and construction of 
nsin buildg@uildings, the director is nevertheless 
with the fugiMbrbidden to engage directly or indi- 
ions that ctly in the practice of architecture 
Enabling Mir engineering or construction during 





e consider 
sports that 
rested in 





s tenure. 
The Indiana enabling act gives the 
dministrative committee the power 



















that he 4% administer all laws relative to the 
act and onstruction, repair or maintenance 
nors or Ol places of employment, public 
| should @MMuildings, tenement houses, and all 
hat inasmufMther buildings so as to render the 
a few citiMame safe and sanitary. Excepted are 
the problegiirivate residences, and outbuildings 
in other st 





h connection therewith, including 
ars and private garages; buildings 
sed for agricultural purposes, which 
not within the corporate limits 






ferent nati 























ae f a city or town; or temporary 
eating an M™puildings or additions used for con- 
council, | ction purposes only. 

luties and The committee also has the author- 
carry out to fix such reasonable standards 
bruary, 1nd regulations as shall be necessary 
ding Coufi™ carry out the purpose of this act. 
nsists of $n promulgating such regulations, the 
$-RECOL 








administrative committee may adopt ulations have been superseded by a 
by reference such standards, codes recently issued code. With this new 
and manuals as are in general use and__ code as a basis, city ordinances may 
practice in the building industry at go more into detail. if desired, or 
the time and that have been endorsed may contain more stringent restric- 
by recognized technical organizations tions, but in no case may the require- 
or authorities for a particular field. ments for minimum safety of the state 
It is the duty of the advisory com- code be ignored. 
mittee to cooperate with the adminis- A study of the above regulations in- 
trative committee in an advisory ca-  dicates that the Indiana law has con- 
pacity. The advisory committce has siderable flexibility in that the state 
no authority to issuc rules of its own building code is prepared by a techni- 
volition, but it may recommend to cal body and can be revised without 
the administrative committee such the necessity of resorting to further 
regulations as are deemed necessary. legislation. Furthermore, the act sim- 
plifies the building code by providing 
a legal means of referring to recog- 
According to the Indiana enabling nized standards of quality. Copies of 
act, every employer and every owner _ the Indiana state code, which is based 
of a place of employment or a public on the Uniform Building Code of the 
building shall so construct, repair or Pacific Coast Building Officials Con- 
maintain such structures, and every ference, are now available and may 
architect, engineer or anyone who de- be obtained at 50 cents a copy from 
signs a building shall-so prepare the Prof. C. W. Beese, Head of the Engi- 
plans and specifications for its con- neering Extension Department, Pur- 
struction as to render it safe and sani- due University, West Lafayette, Ind. 
tary. The administrative committee 
is authorized to exercise such super- 
vision as may be necessary to enforce Considerable activity has been di- 
the safety and sanitation require- rected in lowa toward passage of an 
ments. The enabling act also provides enabling act for state regulation of 
for punishment of violators. building. A brief summary of these 
These rules are to be enforced in efforts is given to indicate some of 
cooperation with local officials, in- the difficulties that were faced by the 
cluding building inspectors of every sponsors. 
city. If there be no building inspector, For a number of years, work upon 
then the mayor, or other executive a uniform state building code was 
official, is required by the law to en- sponsored by a committee of the Iowa 
force all orders of the committee that Engineering Society. A survey was 
are germane to his duties. made to determine the degree and ex- 
All previously issued building reg- _ tent of interest in such a code in Iowa 


Liabilities under Indiana act 


Initiating procedure in lowa 
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Fig. 2. Extension of building regulation into rural areas might have prevented 
accidents such as the collapse of this warehouse due to overloading. 
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and it was found that there was prac- 
tically a unanimous favorable senti- 


ment among those who responded. 

Further studies led the committee 
to conclude that the problem was 
primarily legislative in nature. Steps 
then were taken to write an enabling 
act, in the development of which in- 
vitations were issued to other business 
and professional agencies to join with 
the Iowa Engineering Society in its 
efforts. 

One contact member was secured 
from each of 23 different groups 
having some direct responsibility in 
the building industry. This council of 
contact members is now called the 
State Building Code Central Commit- 
tee. In order to expedite the work of 
this group in the event that urgent 
matters need immediate consideration, 
an advisory committee was appointed 
to study problems and to make recom- 
mendations to the central committee. 
However, the power to make final 
decisions is retained by the central 
committee. 

The principal problem was to draw 
up an enabling act that was not too 
restrictive and thus frighten away the 
support of legislators. A conference 








Fig. 3. With responsibility for approv- 
ing building materials reposing in a 
single body, economy in testing ma- 
terials can be effected. 


was held with Governor-elect Robert 
Blue to acquaint him with the need 
for a uniform state building code in 
lowa and to present for his informa- 


Extensive Irrigation Program 
Planned by Bolivia 


Bolivia is planning an extensive pro- 
gram of irrigation projects to increase 
crop lands and thus free the country 
from dependence on foreign sources 
for its food supply, according to re- 
ports received by the Transportation 
Department of the Office of Inter- 
American Affairs. The need for such 
a program is evidenced by the fact 
that Bolivia has only one-tenth of an 
acre per inhabitant under cultivation 
against an average of two and a half 
acres of crop lands per inhabitant in 
the United States. 

The entire program is as follows: 
Angostura Dam in the Department of 
Cochabamba, to irrigate 22,000 acres; 
Rio Viscachani Dam in the Depart- 
ment of La Paz, to irrigate 6,200 
acres; Rio Tacaqua Dam in the Prov- 
ince of Chollapata, Department of 
Oruro, to irrigate 12,000 acres; Rio 
Desaguadero Dam in the Department 
of Oruro, to irrigate 15,000 acres; 
and Rio Pilcomayo Dam in the De- 
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partment of Tariji, to irrigate 100,000 
acres. 

First of the projects to be under- 
taken by the Bolivian Department of 
Irrigation and far advanced in con- 
struction, Angostura Dam will have a 
capacity of 80,000 acre-ft. It is lo- 
cated about 124 miles from the city 
of Cochabamba and is made of mixed 
rock and earth. Its weir system con- 
sists of six 26x23-ft. locks, with a 
drainage capacity of 70,000 cu.ft. per 


second. 


Angostura project cost $1,260,000 


Part of the Angostura project is the 
auxiliary dike of Santa Cruz from 
which start the canals for the irriga- 
tion of the valley of Cochabamba. 
Two hydroelectric plants are to be 
built, one above the auxiliary dike 
and the other in Alalay. The Santa 
Cruz plant will develop 2,200 kilo- 
watts and the other, 450 kilowatts. 
The complete cost of the Angostura 
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tion a copy of the proposed enabiy; 
act. Also, several senators were eo, 
tacted, and finally bills for an ex 
bling act were introduced in by 
houses of the legislature. 

Space does not permit a descripti 
of the great number of legislative hy: 
dles that had to be overcome to » 
cure passage of the act. Suflice it 
say that on March 22, 1945, the sta 
senate voted for the bill without ; 
dissenting vote. However, the bill go 
lost in house committees and befor 
it could be extricated, the sessip, 
ended and the act failed of passage y 
the very last moment. But the Stat 
Building Code Central Committee ha 
announced that it will continue jx 
efforts during the next session of th: 
Iowa legislature. 

For further information attentioy 
is invited to a symposium of twelve 
papers that were presented at th 
Building Officials Conference held ¢ 
Ames, Iowa, and sponsored by the 
Iowa State Building Code Central 
Committee and Iowa State College. 
in January, 1945. Copies of the syn. 
posium may be obtained from Prof 
Frank Kerekes, Iowa State College, 
Ames, lowa. 


project is estimated at $1,260,000, 

At a point more than 13.000 ft 
above sea level, Rio Viscachani Dan 
will be constructed at the southen 
part of the city of La Paz, near the 
old town of Patacamaya. Rio Tacaqu 
Dam, near Challapata, southeast 0! 
Oruro, at an altitude of 14.000 t 
will be 86 ft. high and will have: 
capacity of 35,000 acre-ft. 

Desaguadero Dam will fulfill two 
functions: irrigation near the city ¢! 
Oruro on the Andes Plateau at a 
altitude of 12,000 ft. above sea level 
and improvement of navigation 
the Desaguadero River, which flow 
from Lake Titicaca to Lake Poop 
Thought is being given to the posi 
bility of connecting the reservoll 
formed by the Desaguadero dam wit 
Lake Titicaca, thus facilitating th 
transportation of mineral ores from 
that zone. 

Rio Pilcomayo Dam will be com 
structed near Villamontes on the Ar 
gentine frontier. With an adequat 
water supply, it is believed that thi 
zone may be transformed into one © 
the richest and best situated # 
Bolivia. 
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Concrete Piles Jetted to Place 
By Three-Lead Driver 


A CONCRETE PIER for heavy duty re- 
cently built for the Navy on the West 
Coast was located parallel to the shore 
line and was made accessible by a fill 
from the shore to the center of the 
pier. At this location the bottom was 
fairly uniform, well-compacted sand 
and gravel. The formation was so 
tight that wood test piles were driven 
to refusal with a penetration of only 
12 ft. However, with jets concrete 
piles could easily be put down 18 or 
20 ft. and after being jetted to this 
depth a few blows of the hammer, 
without use of the jet, would set them 
firmly. 

With these tests as evidence of what 
to expect, plans were drawn for a 
wharf to carry a live load of 600 |b. 
per sq. ft., increased to 800 lb. on the 
loading platform. To meet this re- 
quirement, concrete piles 16 and 18 
in. square (those 60 ft. long and over 
were of the larger size) were located 
on spacings in the bents ranging from 
8 ft. down to 6 ft. 4 in. The bents 
were spaced 10 ft. on centers. 

For putting down the piles a driver 
with three pairs of leads was built, 
making it possible to take ad- 


vantage of the speed in driving that 
could be made with jets and decreas- 
ing time lost in spotting the driving 
barge. The piles were cast in forms 
which had a 3-in. pipe down the cen- 
ter and through which water could be 
pumped at high pressure to provide 
the required jet action at the tip. 


Jetting speeds driving 


This arrangement worked out well, 
it gave the expected speed in getting 
the piles down to grade and made it 
possible to accurately predict the re- 
quired length of piles. This not only 


avoided waste of materials but also 
saved the time and labor for cutting 
away unused pile length. A total of 
2,418 concrete piles was used on the 
job, a large percentage of which 
ranged between 50 and 80 ft. in 
length. Piles were driven at a rate 
of 24 to 30 per 10-hr. day to an aver- 
age penetration of 18 ft. The pump, 
mounted on the driver barge, deliv- 
ered 400 to 500 gpm. at pressures of 
250 to 300 psi. 

The piles were cast in a yard on 
tidewater at a location where labor 
was less costly than at the pier and 
from which delivery by barge to the 
site was relatively inexpensive. Be- 
cause of the desire for speed, steam- 
curing methods were used in the cast- 
ing yard and piles were jetted seven 
days after casting. Barge loads of 
piles, ready for jetting, were delivered 
alongside the driving barge where a 
revolving crane picked them up with 
a three point support and placed them 
in the leads. This same crane handled 
the automatic steam hammer used for 
driving the final few feet after the pile 
had been jetted down almost to the 
required grade. 


Fig. 1. Water pressure clears the centrally located jetting pipe prior to placing pile in one of the leads. Note close 
spacing of piles and arrangement of leads to permit driving three piles from one location. 
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Fig. 2. Steel bridge spanning the pier deck carried concrete bucket on monorail 


to speed delivery from mixer truck. 


For each move of the driving rig 
three piles could be placed, thus mate- 
rially reducing the amount of time 
spent in lining up the drives and mak- 
ing for very accurate spacing. Once 
the driving rig was in position the 
piles could be placed and the jetting 
started as fast as the crew could oper- 
ate the crane that swung them into 
position. Often the first pile would be 
down in place and waiting for the 
hammer by the time the third pile 


was in the leads so that the crane 
could be released to handle the ham- 
mer. The accuracy with which these 
piles could be driven by the jet was 
an important item in a wharf when 
so many piles are in close proximity. 

After the pile tops had been cut off 
to grade, which was done from 
wooden platforms resting on supports 
bolted around the piles, forms were 
placed and the floor system of beams 
and stringers was poured using con- 


Recent Laws Ease Surplus Purchasing 
For Cities in Many States 


Preference given municipalities in 
purchase of surplus war properties 
caused some 30 states this year to 
enact legislation enabling local gov- 
ernments to buy surpluses without 
following usual municipal buying pro- 
cedures involving advertising and 
competitive bidding. 

First preference after the federal 
government in purchase of surpluses 
was given state and local govern- 
ments by the surplus property act of 
1944. Most of the 1945 legislation 
designates a state purchasing agency 
to act as coordinator and distributor 
for municipalities in surplus buying, 
according to a survey of state legis- 
lation by the American Municipal 
Association. 

Under Indiana’s new law, for ex- 
ample, the state director of procure- 
ment and supply on request must 
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make available to municipalities in- 
formation concerning surplus prop- 
erty. Municipalities may requisition 
surplus property through the procure- 
ment and supply division if it can be 
obtained at lower prices than by the 
usual local purchasing methods. A 
state revolving fund was established 
for the purchase of surplus items. 

In Maryland, under new legisla- 
tion, the state council of defense set 
up a war surplus property division 
to help municipalities buy war sur- 
pluses. The agency wi!l coordinate 
activities of federal disposal agencies 
and municipalities, but will not make 
actual purchases or handle property. 

Washington created a $5,000,000 
revolving fund to buy surpluses for 
the state and local governments. The 
fund is administered by the state di- 
rector of finance, who is permitted to 
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crete mixed in a central mixing plant 
from materials delivered by barge, 
The concrete was conveyed from the 
plant to the forms in truck-mounted 
mixers with a gravity discharge to 
skips. The skips moved across the 
pier on an overhead monorail sys. 
pended from a 98-ft. gantry truss 
spanning the full width of the pier, 
The bottom chord of this truss canti- 
levered beyond the supports at one 
end, thus enabling the skip to roll into 
position out over the truck roadway 
to receive its load from the mixer. 
truck. The floor slab was placed in 
a separate pour after completion of 
other parts of the floor system. 

The pier was built under the direc. 
tion of the chief of the Bureau of 
Yards and Docks, Vice Adm. Ben 
Moreell, CEC, USN. Rear Adm. C. A. 
Trexel, CEC, USN, is the superintend. 
ing civil engineer for Areas VII and 
VIII, and represents the chief of the 
bureau in this area on all construc- 
tion work. Capt. E. B. Keating, CEC, 
USN, public works officer for the 
Navy Yard, is the officer in charge 
of construction, and was assisted by 
Lieut..Comdr. Joseph C. Bronson, 
CEC, USNR. The contract was held 
by the Manson Construction Co., 
Seattle, Wash., Walter Peterson, gen- 
eral superintendent, and Howard C. 
Flanagan, resident engineer. 


buy on requisition for the state and 
local governments—and _ without 
requisition if he deems it advisable. 
Though the state may not profit on 
transactions with municipalities, ad- 
ministrative costs may be added to 
the purchase price. 

Iowa also created a war surplus 
commodity board with an appropria- 
tion of $500,000 for a revolving fund 
to purchase for municipalities. The 
state also will warehouse and dis- 
tribute surpluses donated to cities. 

Included in the states passing this 
type of legislation were Arkansas, 
California, Colorado, Connecticut, 
Delaware, Florida, Idaho, Indiana, 
Iowa, Kansas, Maine, Maryland, 
Michigan, Minnesota, Montana, Ne- 
braska, New Hampshire, New Mexico, 
North Carolina, North Dakota, Ore- 
gon, Pennsylvania, South Dakota, 
Tennessee, Texas, Vermont, Virginia, 
Washington and Wisconsin. 

In addition to the above-mentioned 
states, four others: enacted similar 
legislation last year. 
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All photos Army Air nisin Air Transport Commond. 
. Plows are the first line of attack in snow handling at Presque Isle, Maine, Army Air Field. 


Clearing Snow at a Northern Airbase 


Contents in Brief — Plenty of snow-handling equipment, operated by 
regularly assigned enlisted personnel under direction of the post engineer 
has kept the Presque Isle airfield in northern Maine always ready for traffic. 
Trucks with one-way plows do most of the work with blowers used to boost 
the snow over the runway lights where the plows again push it to the edge 
of the safety strip. A plow with a powered vane in the wing is used to cut 
down the final bank left by the plows. Notes on snow handling at several 


other northern fields are appended. 


ONE OF THE FARTHEST NORTH air- 
bases in the continental United States, 
Presque Isle, Maine, has never been 
blocked by snow despite a seasonal fall 
of as much as 108 in. and a seven- 
hour storm of 12 in. during which half 
the fall occurred in a 2-hr. period. 
Principal factor in successful snow 
clearing has been adequate equip- 
ment, but of paramount importance 
has been the availability of experi- 
- and regularly assigned person- 
ne 

Presque Isle Army Air Field is a 
most important link in the Air Trans- 
port Command’s “Snowball” route 
to Europe. It is the last field before 
the Atlantic hop where United States 
planes can be given major repairs 
and is the field they can most easily 
reach when returning. It is outside the 
foggy New York-Boston ‘“Weather- 
Area” and so is seldom out of service 
from that cause. Due to its strategic 
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location, it has been essential that the 
runways be kept open despite extreme 
cold and snow conditions. Conse- 
quently, sufficient equipment has been 
assigned to the field to clear it quickly. 
In three years of operation, no 
plane has had difficulty in landing due 
to ice or snow conditions on the field. 

Equipment assigned includes many 
varieties of plows and three types of 
rotary snow throwers. Because of the 
extremely long season of snow, 
Presque Isle frequently has been des- 
ignated as a testing ground for newly 
developed snow handling equipment. 
The latter has included units of a 
much larger size than are now in com- 
mon use. 

The field at Presque Isle has three 
150-ft. wide runways, the longest be- 
ing 6,800 ft. Four large hangars are 
dispersed around the field and large 
areas are provided for hardstandings 
and aprons. At one time, 160 B-17’s 
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and B-24’s were “parked” on the 
field in addition to regularly assigned 
craft. The area that is cleared com- 
pletely of snow is about 1,250,000 
square yards, which includes 150 ft. 
each side of the runways and a wide 
strip along the taxiways to assure 
maximum safety of operation. 


Plows in echelon formation 


Except for lifting snow over the 
runway lights, the major part of snow 
handling on the runways is done with 
one-way, right-hand plows, as many as 
ten of them operating together in 
echelon formation at a speed of 15 
to 25 mph. Plowing ordinarily is 
started as soon as there is enough 
snow to pick up on the blade, always 
before as much as 2 in. of snow has 
accumulated. It is carried on with 
all equipment available working at 
utmost speed so that by the time the 
snow fall diminishes to the extent that 
visibility permits landings or take- 
offs, the runways are ready. 

Trucks used to push the plows 
range from 5 to 8 ton with most of 
them driven on all wheels. The two- 
wheel drive, lighter trucks are used at 
the left and in the lead with size of 
blade and truck power increasing 
progressively to the right. The larger 
trucks, 74 and 8-ton, are equipped 
with wings. 
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Fig. 2. Huge windrow built up by plows is thrown well off the runways and aprons 


by rotary blowers. 


Each truck takes the maximum 
“cut” that it can make and keep up to 
speed in the formation. If a unit 
drops back the driver merely moves 
over a little so that the blade gets less 
snow and thus is able to speed up to 
position. This is essential when snow 
is driving and it is difficult to see 
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for any distance. Also, close forma- 
tion is of utmost importance when it 
is possible that a plane may require 
use of the runway and it is necessary 
to get obstructions out of the way im- 
mediately. 

Plowing is done first on the run- 
way where wind will be prevailing 


10. az trip 
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Fig. 3. Plows in echelon push the snow to the edge of the runway where it is 


picked wp and thrown over the lights by a rotary unif. 


Plows are again used 


to throw the snow fo the edge of the safety strip where the windrow is dissi- 
pated by a plow with powered vane in the wing. 
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by the time the snow becomes 2 o; 3 
in. deep. Regardless of th® direction 
of the wind, the plows start at the 
center of the runway and work out 
to the edges. The plows proceed in 
a straight line beyond the extreme 
end of the runway, then stop and hack 
a little before turning, to prevent |eay. 
ing a pile of snow at the end of the 
field. The echelon of plows then pcs 
down the other side of the runway, 
again throwing snow from the center 
to the edge. 


Plow along runway lights 


At Presque Isle, it has been found 
most satisfactory for plane operation 
to have the runway lights immediately 
adjacent to the edge of the paved 
strip. The lights are on fiber conduit 
standards 18 in. high arranged so 
that if they are struck by a plane ora 
plow, they are instantaneously and 
completely detached without endan- 
gering the plane and with a minimum 
of damage to the lights. 

At the time the echelon of plows 
starts on the center of the runway, a 
single plow takes a leisurely swath 
along the inside of the lights, turn- 
ing the snow inward onto the runway. 
This plow then makes another pass 
on the outside of the lights again 
throwing the snow away from the 
lights so that the row of lights is 
clearly defined. This cleared area 
along the lichts on each side of the 
runway may be widened by another 
pass of the plow. 

Meanwhile the echelon of plows 
is continuing to make round trips on 
the runway pushing the snow to the 
small windrow thrown back from the 
lights. As snow accumulates, the 15 
to 25 mph. speed of the plow is main- 
tained by reducing the width of the 
cut that each plow takes. Two, or at 
most three, round trips of the plows 
are sufficient to clear a runway, the 
entire job taking about 40 min. 


Avoid piling the snow 


Next, the echelon of plows moves 
to the area outside the runways and 
starts again to move the snow out- 
ward, leaving the windrow of snow 
piled up from the runway, plowing 
on the edge of the runway just inside 
the lights. One or two round trips 
of the plows on the safety strips on 
alternate sides of the runways moves 
the snow that has naturally fallen on 
this area to a distance of 150 ft. from 
the edge of the pavement. 
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At this stage big rotary throwers 
geome into action for the first time. 
Moving slowly, they throw the 
windrow of snow remaining on the 
runway over the lights and out on the 
safety area just plowed. It has been 
found faster and more economical to 
plow the area outside the lights be- 
fore the snow from the runway win- 
drow is thrown over it and then to 
plow it again afterwards, rather than 
pack the natural layer with.snow from 
a rotary snow thrower and try to 
move all the snow at one time. 

After the plows have made the final 
push to the edge of the 150-ft. width 
along the runway, it has been found 
desirable to make the last pass with a 
heavy truck equipped with a plow 
and a wing that has a powered vane 
near its end designed to boost the al- 
ready moving snow off the wing and 
far beyond it. The wing also breaks 
down the bank, eliminating the abrupt 
height, which tends tc cause drifting. 

Plow blades that have given great- 
est satisfaction under conditions exist- 
ing at Presque Isle are moderately 
high, smoothly rounded one-way 
type units, operated at moderately 
high speed. V-blades have not been 
found necessary or very satisfactory 
for airport runways; even roads 
around the camp have been kept open 
without difficulty by a one-way blade, 
so long as the snow is not permitted 
to drift deeply. 


Scrape to bare surface 


Methods of snow handling followed 
at Presque Isle are predicated simply 
on what provides the safest field con- 
ditions the greatést part of the time. 
Snow is plowed off down to the run- 
way surface, the blades riding on 
shoes adjusted to the closest possible 
clearance on the runway surface. 
This wears out blades much more 
rapidly than supporting them well 
above the pavement but the resulting 
very thin layer of snow quickly blows 
away or melts, leaving the runway 
entirely clear. Sweeping the runways 
with rotary brooms just prior to start 
ef the snow season helps to reduce 
the foreign matter than might inter- 
fere with snow handling. 

Plowing down to the surface is 
done also on the 150-ft. safety strips 
on each side of the runways. Such 
plowing is done only after the ground 
freezes and is stopped when the frost 
is coming out of the ground in early 


spring because, in the event the 
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Fig. 4. Lieut. Ralph K. Heinze, assistant 
post engineer at Presque Isle, holds 
fiber conduit supported runway light to 
show ease of detaching and simplicity 
of replacing in the event that it is hit. 


ground is soft, the ruts made by the 
trucks spoil the sod and create more 
of a hazard to a plane that might veer 
off the runway than would well dis- 
tributed snow. On frozen ground, the 
plows operate smoothly and without 
damage to the grass. The safety 
strips of frozen sod, swept clear of 
snow, provide usable additions to the 
runways. 

Intensity and duration of a storm 
affects the procedure at each snowfall 
to the extent that snow handling never 
becomes routine. Preferred proce- 
dure is to entirely complete one run- 
way before proceeding to the second. 





Frequently, however, additional plow- 
ing beyond the lights is left for a 
later operation, while the other run- 
ways are put in serviceable condition 
and snow on taxiways and around 
hangars is moved out of the way. 


intersections are difficult 


If the full runway can be com- 
pletely cleaned, right-angle intersec- 
tions with other runways present little 
difficulty. Oblique-angle intersections 
are bad and frequently require load- 
ing of the snow for removal from the 
immediate area, though carefully 
planned use of plows and blowers will 
move most of the snow more quickly 
and cheaply. At Presque Isle a cir- 
cular path for the plows has been ef- 
fective in cleaning the intersections 
but requires that the ground be frozen 
so snow can be pushed well away 
from the central area. 

Parking areas are as much as 800 
ft. wide. When snow storms are in- 
tense it is not always possible to com- 
mence plowing on them until possibly 
4 or 5 in. of snow has fallen. When 
this occurs the usual procedure is to 
divide the width into quarters; the 
two outer quarters are plowed first— 
the snow being moved to the outside 
of the level area where it is boosted 
out of the way by rotary snow throw- 
ers. Each of the center quarters is 
then plowed to the outside of the 
parking area where it in turn is 
blown away from the used area. 

Around hangars and on some of the 
parking areas and runway intersec- 
tions some of the snow is loaded and 


any size plow, as if counteracts side-thrust from the snow. 
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hauled away for disposal. Loading 
is done by small rotary snow throwers 
equipped with a hood to direct the 
snow into a truck. 

Plowing immediately before the 
snow is packed and getting down to 
the surface with the plows has pre- 
vented hardening of snow into ice. 
The area ordinarily is free from sleet 
or ice storms, so skid prevention has 
not been a problem. Patrol-graders 
available at the field are used to 
loosen ice that may form, and small 
sanders are occasionally needed to 
spread untreated abrasives over in- 
consequential smooth areas. 


Bigger equipment tried 


Experimental use has been made 
of some large snow throwers that have 
possibilities of developing into useful 
units. One of these units weighs 30 
tons and in addition to the regular 


truck motor, utilizes two 350-hp mo- ’ 


tors for snow handling alone. A 
screw pulls snow into a powerfully 
driven fan that throws it a long dis- 
tance. 

The truck unit is arranged to oper- 
ate in reverse with the plow and dual 
motor unit built in one piece and set 
over the tandem dual rear wheels thus 
doing away with remote drives and 
heavy equipment cantilevered far in 
front of the single front-wheels as in 
the usual powered snow thrower units. 

Steering is done on the conven- 
tional wheels but these wheels in this 
case are the rear wheels and the trans- 
mission is altered to provide the selec- 
tions of speeds in the opposite direc- 
tion from the normal. The driver sits 
at a high elevation over the blower 
and steers through long controls that 
are reversed to make the turn of the 
wheel conventional. 

The integral motor and plow unit 
is hinged just back of what normally 
is the driver’s cab. A pair of pow- 
erful hoist arms mounted over the 
tandem-dual wheels lift the rear of 
the unit to give proper clearance 
above the pavement for plowing or for 
movement on roads. 

Mechanical difficulties with the first 
unit built prevented extensive trials 
and development has now been halted. 


Army plows the snow 


At Presque Isle, Army Air Force 
enlisted personnel has maintained and 
operated all of the snow handling 
equipment under the direction of the 
post engineer forces, who are respon- 
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EQUIPMENT FOR SNOW HANDLING 
AT PRESQUE ISLE ARMY AIR FIELD 


2 Rotary snow throwers 

2 Rotary snow throwers 

5 Rotary snow throwers 

3 Plows with powered vane 
in wing... 

2 Plows with wing. . 

2 One-way plows 

5 One-way plows 

2 Patrol graders 

1 Crawler tractor with V-plow 


7}-ton truck 
5-tom truck 
2}-ton truck 


8-ton truck 
7-ton truck 
7}-ton truck 
. 5-ton truck 


sible for snow handling and all other 
maintenance on the base. Regularly 
assigned personnel has been 36 men, 
some of whom have worked on snow 
handling for the three years that the 
field has been an important base. Be- 
ing part of the Air Force, they have 
developed an esprit-de-corps that has 
been a major factor in always having 
a place ready for planes to land or 
take off. 

A weather forecasting service is 
maintained at the field, primarily for 


the fliers but also serves the the engi. 
neer forces. This service has beep 
very accurate in forecasting when 
snow would start, but it has had less 
success in telling just how long 
snow storm will last, how “wet” jt 
may be, and how much snow will fall, 

When the forecasting service re. 
ports that snow is expected, the crews 
are advised and sometimes are sent 
home to rest until they will be needed, 
Plans are made for best disposition 
of equipment and any final servicing 
of machines is completed. Plowing 
operations frequently have required 
round-the-clock work. Where it is 
expected that snow will be continued, 
the crew works in shifts, but the 
usual working period when snow js 
falling is a minimum of 12 hours, 

For the past three years the snow 
handling at Presque Isle has been un. 
der direct supervision of Lieut. Ralph 
K. Heinze, assistant post engineer. 
Capt. Miller now is post engineer, 
succeeding Maj. Southworth in that 
position. 


SNOW HANDLING AT OTHER AIRPORTS 


Additional useful information on 
means of keeping airports safe for 
winter operation is provided in the 
following accounts of the procedure 
employed at Grenier Field near Man- 
chester, N. H. and at the Dorval Air- 
port near Montreal, Canada. 


Echelon plows at Grenier © 


At Grenier Field, Air Transport 
Command base near Manchester, N. 
H., snow-handling methods similar to 
those used at Presque Isle are fol- 
lowed. Average annual snowfall is 
less, however, being about 60 to 80 
in. per year. There are three prin- 


EQUIPMENT USED AT GRENIER 


5 One-way plows 

4 One-way plows 

2 Plows with wing 

1 Plow, underbody blade 
and sander 

1 Plow with wing 


2}-ton truck 
5-ton truck 


1 Trailer-mounted sander 

with under-body blade 

(used with truck-tractor) 

2 Plows with powered vane 

in wing 
4 Rotary snow throwers 
1 Rotary snow thrower 
1 Rotary snow thrower 


cipal runways each 150 ft. wide, and 
averaging more than a mile in length. 
Shoulders along the runway have a 
surface treatment of tar for an addi- 
tional 75 ft. each side of the runway. 

The procedure followed is to start 
operations as soon as there is snow 
enough to plow, using six or seven 
one-way plows in echelon. Lighter 
plows take the lead with successively 
heavier units following, all working 
to throw the snow from the center 
line of the runway to each side. For 
the usual falls of snow, up to about 
6 in., the snow is plowed out to the 
edge of the surfaced shoulder. The 
runway lights, set at the edge of the 
runway, are passed by weaving in 
and out at each light. 

Heavy falls of snow are plowed to 
a windrow at the lights. The shoul- 
ders are cleared separately, the wind- 
rowed snow from the runway is blown 
across the light onto the cleared area 
and the shoulders are again plowed. 
Conventional blowers and the type 
with a vane in the wing are used at 
Grenier, the latter concentrating on 
windrowed snow on the field while 
the conventional units are sometimes 
used for loading around buildings. 

At the corners of runway intersec- 
tions, very large piles of snow ac 
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Fig. 6. Plows in echelon push snow to one side of runway atGrenier Field. Note that heavier plows at rear all are equip- 
ped with wings but ordinarily they are not used in high speed echelon plowing as every effort is made to keep the snow 
from getting deep enough to make them necessary. 


cumulate as the season advances and 
periodically this is hauled away by 
dump trucks, loaded by an over- 
head shovel on a 5-ton tractor. 

Runway lights at Grenier are 
mounted for normal use in a rubber 
base set just above the surface. The 
unit is arranged so that if a plane 
runs over it the receptacle unit is 
mashed down, usually unharmed, into 
a recess below the surface. For win- 
ter operation the light receptacle is 
attached with a long cord and is 
raised to about 3 ft. above the pave- 
ment where it rests on a truncated 
pyramid built of light plywood 
painted bright chrome yellow. 

This frame supports the light where 
it can be seen despite any condition 
of snow. It is made of light wood so 
that if a plane or plow strikes it the 
box collapses. Usually the cord con- 
necting the receptacle to the circuit 
pulls out of a socket provided for that 
purpose and there is no damage to 
the light. Consequently the only re- 
pair needed is to replace the wood 
box. 

The plows scrape down to the pave- 
ment surface but occasionally a little 
ice develops that requires sanding. A 
very small amount of calcium or 
vodium chloride is added to the stock 
pile of sand to prevent its freezing. 


Packed snow at Montreal 


At Dorval airport, near Montreal, 
operated by the Dominion Govern- 
ment, Department of Transport, a 14- 
in. layer of packed snow is maintained 
ai winter and snow is plowed from 


the surface of this rather than from 
the pavement. 

Three medium trucks with one-way 
plows, a heavy truck with blade and 
wing, a unit with a powered vane in 
the wing, five rotary snow throwers, 
two patrol graders and some small 
bulldozers are used on the field, which 
has three 5,200-ft. runways. The light 
plows are used in the lead with heav- 
ier plows followed sometimes by 
blowers. The latter are used quite 
largely however to load snow from 
hangar and apron areas where it can- 
not easily be plowed. 


The ice cover makes the surface 
slippery and sand is used to reduce 
skidding. Sodium or calcium chlor- 
ide with the sand is not permitted due 
to possible corrosion effect on planes. 
Heating the sand to make it stick on 
the runways has been tried but it has 
been found difficult to get it hot 
enough and keep it hot enough to em- 
bed in the ice on the runway. A fine 
water spray, supplied by a pressure 
distributor, has been tried with the ex- 
pectation that it would freeze and 
hold the sand. This idea has not yet 
been proven wholly successful. 


Fig. 7. Where snow can't be thrown out of the way it Is loaded by hooded blower 


and hauled away. 


ns 
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Fig. 1. Artist's conception of appearance of Ross Dam after first three steps are completed. 


Raising Ross Dam to 475-Ft. Height 


Contents in Brief—Work now under way on the dam at the upper end 
of Seattle's Skagit River power development comprises the second of four 
steps in building a thin concrete arch to a proposed ultimate height of 
675 ft. The third step, not yet started, will involve unusual spillway prob- 
lems. The fourth step will be a concrete-bonding job of record size. 


Ross paM, the uppermost of Se- 
attle’s hydroelectric developments on 
the Skagit River, is in a location 
where reservoir storage greatly in- 
creases the annual power output of the 
system. The dam is named after the 
late J. D. Ross, for many years super- 
intendent of the Seattle Department 
of Lighting, who long ago had the 
foresight to survey the upper Skagit 
and plan a development program that 
would make the most efficient use of 
the river’s power. His program cul- 
minated in this uppermost damsite 
(then called the Ruby project) that 
would create a reservoir extending 
beyond the Canadian boundary. 
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The three sites on the Skagit where 
the Ross plan located power devel- 
opments are Gorge, Diablo and Ruby 
(now Ross). These were to be de- 
veloped successively in this order, on 
the unit construction plan, adding 
generating units or increasing storage 
as the demand for power increased. 
The uppermost of the three plants has 
a most unusual damsite. It makes 
possible a structure of record height 
at relatively low cost. The great 
amount of storage created by the ul- 
timate height of this dam will greatly 
increase annual power output from all 
three plants. 


Construction of the two lower 


dams, built years ago, was difficult 
enough because of the rugged terrain 
of the Skagit canyon country but they 
were easy as compared to the obsta- 
cles to be overcome at Ross Dam. 
Here the canyon affords practically 
no space for plant or camp. Diablo 
Dam, the one next below, backs water 
up to the toe of Ross Dam, thus en- 
tirely flooding out the streambed so 
that the only available working spaces 
are narrow benches on the precipitous 
walls of the canyon which rise sheer 
for hundreds of feet. 


Problems at Ross Dam 


The first step in the constguction 
of Ross Dam was carried out early in 
1940. Wartime demand for power in 
the Northwest hastened the time for 
undertaking the second step and this 
was begun in 1943. The objective was 
the additional water storage that 
would add 300,000,000 kw.-hr. an- 
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nually to the output of the Skagit 
project as a whole without need for 
more generating units. 

The problems to be met in carry- 
ing on further construction work at 
Ross Dam were well understood from 
experience with the first step. How- 
ever, present operations involve the 
additional difficulties imposed by war- 
time. The remote location is an im- 
portant factor, not so much because 
of the distance in miles but rather be- 
cause of the transshipments required 
in changing from one form of trans- 
poration to another. All freight has 
to come up the river. There is no 
other route. There is no highway to 
Diablo Dam because there is space 
for only one line of travel up the can- 
yon and that is occupied by the city’s 
private railroad. After the long trip 
to Diablo the freight is raised in a 
lift over Diablo Dam and then is again 
transferred, this time to barges, for a 
water trip lengthwise of the lake that 
extends upstream to Ross Dam. 

This remoteness has its effect on 
manpower as well as on handling 
freight. Labor turnover is a serious 
problem despite a high wage rate, 
good food and unusual care in pro- 
viding attractive quarters. Because 
of the time required to get from the 
job to Seattle the program is 12 days 
ef continuous work followed by a 2- 
day rest period that makes it worth- 
while to travel all the way to town. 
Weather is also a factor in the labor 
situation because of the 74-in. rain- 
fall and the amount of cold, wet 



















































difficult weather, The job has been carried on 
d terrain with less than half the number of men 
but they needed for working to best advantage. 
ie obsta- Although there are two other power 
ss Jam. plants below Ross Dam, Diablo is 
‘actically the only other dam. Gorge plant, the 
Diablo lowest of the three is served by a 
‘ks water tunnel at whose intake there is only a 
thus en- diversion weir that creates no storage. 
mbed so Ultimate plans call for a storage dam 
ig, spaces where the weir now stands, to make 
ecipitous use of the head in the stream between 
ise sheer that point and Diablo plant. When 
this has been done, water discharged 
ig from Gorge plant will have delivered 
the maximum of hydroelectric power 
stuction available between that point and the 
early = upper end of Ross Lake in Canada. 
Dower 10 This ultimate total is estimated to be 
time for 1,120,000 hp. 
and this Because of the proposed height of 
tive was Ross Dam and the consequent risk of 
ge that damage to the thin arch structure if 
“hr. an- the sheet of water pouring over the 
;CORD 
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Fig. 2. Ross Dam is 95 mi. northeast of 
Seattle, air line. 


spillways were not properly con- 
trolled, particular attention was given 
to a study of spillway control gates 
for the third step. Two limitations, 
it was realized, would make it difficult 
to work out a simple design for the 
devices to accomplish this. First, the 
dam will be of insufficient thickness 
at the crest to permit construction of 
a true vacuumless overflow section 
and, second, there was a prohibition 
against cutting into the dam below 
El. 1,600 because of the need to pro- 
vide for stress in the arch. 

When the dam was built up to the 


or 


\< 
% an 
3 


height of the first step, water was per- 
mitted to pour over the crest freely 
at any point. In the second step, in 
high water emergencies, there will be 
no over-pour since the capacity of the 
partially completed rollways at the 
two ends will be ample to carry the 
estimated maximum flood. While the 
dam remains at third-step height, the 
flow over the spillways at either end 
of the dam is to be controlled in such 
a way as to keep the flowing sheet of 
water close to the surface of the con- 
crete. The design was worked out to 
give a maximum of protection against 
vibration and impact. 

When the fourth step is completed 
there will be no provision for flow 
over the crest. At that level the reser- 
voir will be of such extent and the 
fluctuations of the surface level will be 
so slow that it should be possible to 
operate the valved outlets through the 
dam in such a way as to avoid much if 
any spillage. Nevertheless an ample 
spillway of simple overpour type will 
be built around the left end of the 
dam, making use of a ravine that emp- 
ties into the river below the power- 
house. 

In designing overpour control at 
the top of the third step, at which time 
the dam will be 575 ft. high, it was 
realized that conditions would be en- 
countered for which there is little 
precedent. Careful investigation was 
therefore planned and arrangements 
were made for a series of model tests. 
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Fig. 3. Construction on Ross Dam, as of last fall. First step completed, work on 


second under way. 
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For these tests two hydraulic mod- 
els of the Ross Dam spillway were 
built and conditions were set up to 
simulate a reservoir surface at El. 
1,630. The dam was considered as an 
arch 33 ft. thick from El. 1,600 to the 
crest. Experiments began with the as- 
sumption that in no case should the 
water flowing over the crests be al- 
lowed to spring free from the down- 
stream face of the dam and impinge 
on the rock or concrete below. It 
was planned to keep the overfalling 
sheet in direct contact with the down- 
stream face for all conditions of flow, 
to provide a heavy bucket at the junc- 
tion of the dam and rock surface to 
turn the jet, and to provide a super- 
elevated channel downstream from the 
bucket to conduct the flow to the river. 

Preliminary trials were made with 
a model built on a 1:60 scale with 
provisions for the equivalent of a 70,- 
000-sec.-ft. flood controlled by twelve 
25x22-ft. Monocoque gates. Then an 
overflow section was constructed on 
a 1:25-ft. scale equipped with sufh- 
cient piezometers to study pressures 
on the overflow face as well as on the 
inner surface of a deflector hood built 
over the gates, as shown in Fig. 6. 
The deflector hood was tried out with 
flows simulating a discharge of 100,- 
000 sec.-ft. on the prototype. 


“Axis of dam 
Roadway § /750 


Ist. step 
Completed __/s 


rn . 
Not'yet determined 


Fig. 3. Crown section through Ross Dam 
showing the four successive steps. 


This second model effectively dem- 
onstrated the important part that 
could be played by a deflector hood 
at practically all flows. The tests con- 
firmed the plan to incorporate this 
design in the prototype. Final adjust- 
ments, made with the models after the 
preliminary tests had fairly well es- 
tablished the details, aided in reaching 
decision on design details. For exam- 
ple, it was found possible to limit 
negative pressures to one-half an at- 
mosphere. The maximum positive 
pressure on the deflector was recorded 


TABLE I—COMPARATIVE DATA ON SUCCESSIVE STAGES OF ROSS DAM 
CONSTRUCTION 


Dam Crest Height 
Height (Above Sea 
(Found. Level) 

to Crest) (Roadway) 
(ft.) (ft.) 
290 1,365 
475 1,550 
575 1,650 


Reservoir 
Storage 
(acre-ft.) 

70,000 

676,000 


675 1,750 3, 150,000 


* Includes parts of two power tunnels 27.5 ft. in diameter. 


Dates 
(Actual or Proposed) § This Stage 
Start Complete 
8/13/37 
2/10/43 
1, 800.000 1949 


Concrete Cost 

Yardage This Stage Base 

(Approx.in Thickness 
dollars) (ft.) 
7,000,000 200 

12,500,000° 200 
3,000,000 200 


(cu. yd.) 
3/30/40 327,000 
12/31/45 440,000 
1951 160,000 


(Cannot be determined at this time) 


TABLE II—STATISTICAL DATA ON SKAGIT PROJECT AND ROSS DAM 


Skagit Project 
Skagit River stream flow (max.) 115,000 sec.-ft. 
Skagit River stream flow (min.) 470 sec.-ft. 


Ultimate development (on basis of 40% load factor): 


Gorge plant, 320,000 hp. at 385-ft. gross head 
Diablo plant, 320,000 hp. at 330-ft. gross head 
Ross plant, 480,000 hp. at 520-ft. gross head 


Ross Dam 
Elevation of lowest concrete 
Length of Ross Lake, El. 1,535 
Length of Ross Lake, El. 1,635 
Spillway capacity (no gates), El. 1.535 


Spillway capacity twelve 18x20” gates, El. 1,635 


Additional power secured annually by second step without moregeneratingunite 300,000,000 kw.-br 
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at a discharge equivalent for 80,00 
sec.-ft. This maximum was the equiv. 
alent of a 15-ft. head. 

The twelve 25x22-ft. gates were se 
downstream from the crest, as shown 
in Fig. 6, so that the initial velocity 
would be downward rather than hori. 
zontal. The portion of the overfloy 
section upstream from the gates was 
designed to produce no sub-atmos. 
pheric pressures in this region for dis. § 
charges up to 70,000 sec.-ft. 


Concrete quality contro! 


The City of Seattle has long main. 
tained a concrete testing laboratory in 
which problems with reference to 
quality of concrete have been analyzed 
and studied from many different an. 
gles. The man who has supervised 
this work for the city for 35 years, H, 
F. Faulkner, was sent to Ross Dam 
when work on the first step started, 
He is now at Ross Dam again, this 
time as resident engineer on the sec. 
ond step. Under his supervision the 
most careful attention has been given 
to selecting aggregate and to making 
the proper concrete combinations. The 
result of this unusually thorough a- 
tention is apparent in the quality of 
the concrete produced. 

Before deciding on proportions for 
the concrete mix in step 2, tests were 
made on the concrete placed in step 
1, using information thus derived as 
a guide in the later work. Some two 
dozen 6-in. cores were cut for this pur- 
pose from concrete that had been in 
place in the first step for three years. 

Compression tests on these cylin- 
ders showed strengths on Class A con- 
crete made with 1 bbl. of cement per 
cu. yd., ranging from about 5,000 psi 
to a maximum of 10,740 psi. On the 
Class B concrete, made with 1.3 bbl. of 
cement per cu. yd., the strength range 
was from a little below 6,000 lb. to 
11,500 psi. 

These cylinders were taken from 
different sections of the dam. In the 
best three groups, including both 
Class A and Class B concrete, mini- 
mum strengths exceeded 8,000 psi. 
and the averages were 9,130, 9,740 
and 10,330 psi., respectively. 

In the Class A concrete the average 
water-cement ratio was 0.56 and the 
slump was 2 in. In Class B. concrete 
the average water-cement ratio was 
0.51 and the average slump 2$ in. 
In both grades the aggregate was 
made up of cobbles (passing 6-in 
screen, retained on 3-in screen) 
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Upstream 


Construction jo:nts-.. face 


Concrete -- Fechiy! he feng \ 


of step 4 ; a: Previously’ 
Horizontal Section pieced 


concrete 
Grout piping , 
‘, Old concrete tobe roughened 


ot BP 

hor. spacing ;,! 
oP 

Sela coe whe © 
. oe 
binge 4? 

Cooling <: "1 Lo. 


Enlarged Vertical Section 
Fig. 5. Details of joint on downstream 
face designed to bond fourth-step con- 


crete with that of the three preceding. 


coarse gravel (passing 3-in screen, 
retained on 14-in. screen), medium 
gravel (passing 1}-in. screen, re- 
tained on #-in. screen), pea gravel 
(passing }-in. screen, retained on 75- 
in. screen) and a good quality sharp 
sand, 

In examining these strength figures 
it is to be noted that the cores were 
cut from the mass concrete in place. 
In other words, the 6-in. cobbles were 
in the concrete tested, as they would 
not have been in test cylinders filled 
with the concrete mix at the time of 
pouring. Assuming that cobbles are 
stronger than the mortar, the strength 
of the sample is increased by the pres- 
ence of cobbles because they increase 
the ratio of cement content in the 


Typical Section’ 


mortar for a fixed quantity of cement 
per cubic yard. 

On this point an engineering board 
reporting to the U. S. Bureau of Re- 
clamation, referring to 6-in. diameter 
concrete test cores taken from Grand 
Coulee dam, points out that “the 
strength of cast test cylinders would 
be roughly 50 percent greater than 
that of the cored cylinders.” 


Cooling and grouting systems 


In designing the second step pro- 
vision was made for circulating cool- 
ing water through the freshly poured 
concrete. The natural temperature 
of the river water is such that it was 
not considered necessary to cool it ar- 
tificially. The usual arrangement and 
spacing of cooling tubes was provided 
for and a minimum velocity of the 
circulating water was set at 2 ft. per 
sec. Catwalks, ladders and platforms 
installed for easy access to and inspec- 
tion of the cooling system are left in 
place for use in grouting operations. 

Because of uncertainties in esti- 
mating the cost of carrying on the 
cooling operations, the contract pro- 
vides for paying for the cooling opera- 
tions in three ways: (1) A lump sum 
price bid by the contractors for fur- 
nishing and installing the necessary 
pumps and pipes or tubes for circula- 
tion: (2) a unit price to be multiplied 
hv the number of kilowatt-hours of 
electrical energy actually used for the 
pumping; and (3) a price per pound 
for placing the cooling water pipes 
embedded. : 

The grouting program provided for 
forcing neat cement and water into 
all contraction joints. The use of cool 
water in the grout mixture was speci- 


monocogue 
gate 


Half Plan of Spillway 


Fig. 6. Type of deflector tested for use on third step on Ross Dam. 
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Fig. 7. Mucking machine working in one 
of the two 24'/2-ff. penstock tunnels. 
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fied to prevent the grout from setting 
too quickly. Water above 70 deg. F. 
was prohibited. The joints are grouted 
in sections consisting of 50-ft. lifts, 
the provision being that each succes- 
sive 50-ft. lift must be completed be- 
fore beginning the work next above. 

The second step in the raising of 
Ross Dam is being carried out by con- 
tract for the city of Seattle, Depart- 
ment of Lighting, of which E. R. Hoff- 
man is superintendent; W. C. Snow 
is assistant superintendent; W. B. 
Wolfendale is project engineer for 
Ross Dam; H. F. Faulkner is resident 
engineer and concrete technician at 
Ross Dam; and C. E. Shevling is as- 
sistant resident engineer. 

On the work now under way the 
general contract is held by a combina- 
tion of three firms: The General Con- 
struction Co., J. F. Shea Co., Inc. and 
Morrison-Knudsen Co., Inc. In charge 
for the contractor on the job are 
Thomas H. Orme, project manager; 
C. W. Wood, general superintendent, 
Forest Jones, assistant superintendent 
and R. W. Jones, project engineer. 

The contract was awarded on Feb. 
10, 1943 for $7,144,922.64 with the 
construction period scheduled for 18 
months. Since the time of the award 
of the contract, additional items in- 
cluding power tunnels, access tunnels, 
excavation for spillway approach, etc. 
have raised the contract price to about 
$11,000,000. Consultants retained by 
Seattle for this step were John L. Sav- 
age and B. E. Torpen, consulting en- 
gineers; Prof. Charles P. Berkey, and 
Prof. Howard A. Coombs, consulting 
geologists. 
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Surface Water Supplies on Guam 


Lieut. (j.g.) Glen H. Abplanalp 


(Civil Engineer Corps, U. S. Naval Reserve) 


Editor's Note: Augmenting the underground water supply at Guam, 
which was described in the issue of Sept. 6, vol. p. 316, are the springs and 
surface supplies that have been developed to service the Navy's floating 
forces. Lieut. Abplanalp, who has been in charge of much of Guam's water 
treatment facilities, tells of the processing facilities and the chlorination tech- 


craft and similar small ‘craft, lac. 
ing adequate or any distillatioy 
equipment, must depend almost ep. 
tirely on fresh water tankers. Thes 
fleet water carriers, with capacitig 


niques employed to assure high-quality water. 


As THE Navy moved ever forward 
in the vast Pacific war, the water 
resources of Guam played a large 
part in supporting both the forces 
afloat and the assault troops. Not 


all ships of the Navy are completely 
self-sufficient so far as fresh water 
is concerned. The large ships, com- 
posing the main line of naval forces 
are; but the huge array of landing 


| 
U. S. Navy Official Photos by John Mason, Ph. M. 1-c. 


Fig. 1. Bona Spring, one of several similar surface water sources on Guam, 
bubbles out from under a pervious limestone cap on top of an impervious volcanic 
rock. The water is collected in a concrete catchbasin. 
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up to 4,000,000 gal., travel thousand 
of miles to support new operations 
and to service small craft in the har. 
bors of numberless atolls and islands 
which have little or no natural fresh 
water supply. 

Apra Harbor, the huge Seabee. 
built fleet haven of Guam, is located 
in the southern portion of the island 
where there is little or no ground. 
water. Hence, water for forces 
afloat has been developed from the 
ample surface and spring supplies 
which flow over nearby parts of the 
island. 


Geology and water supply 


The island of Guam is of volcani 
origin. The northern half, largely 
composed of coral limestone overly. 
ing the igneous rock, contains a large 
lens of fresh water floating on the 
denser saltwater, while the southem 
half consists of a dense volcanic mas 
capped with coral limestone. In a 
previous article (ENR Sept. 6, vol. 
p- 316) the groundwater sources in 
the northern sector were discussed. 
This article will cover the spring and 
surface supplies in the southern part, 
together with special problems in 
water treatment. 

As indicated in the accompanying 
sketch, the impervious volcanic mas 
in the southern part precludes the 
formation of a fresh water len: 
Rainfall percolates through the lime 
stone down to the volcanic materia, 
then flows along the upper surface 
of this mass through solution char 
nels, emerging as large springs 
Heavy’ vegetation, plus the sponge 
like porosity of the limestone cap. 
retards runoff to the extent that ser: 
eral streams in the southern half 0! 
the island are reliable sources all yeat 

Water development in this area 
from two main sources, springs am 
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streams. Although there are numer- 
ous places where water flows from 
the limestone cap, only two supplies 
are of considerable size, Dubo and 
Bona Springs. Water from Dubo 
Springs, high up on Alamagosa 
fountain, is captured in several 
small concrete catch basins, from 
hence it is piped to a collecting res- 
ervoir, and from there to the 1 mg. 
Maanot Reservoir. 

During the rainy season these 
springs produce more than 2 med. 
owever, during the dry season a 
steady decrease from 35,000 to 50,- 
00 gpd. has been observed. Nor- 
mal output during the dry season 
uns from 1.0 to 1.3 mgd. The sup- 
ly responds readily to rainfall, the 
putput increasing from 0.5 to 1.0 
mgd. in 24 hr. after heavy rains. As 
ould be expected, the springs be- 
ome turbid following excessive rain- 
all. 

It is interesting to note that the 
nly evidence on the island of water 
ystem sabotage from the few Japs 
till at large was discovered at Dubo 
Springs. A heavy decrease in output 
ed a patrol to examine the pipe- 
ine, and finding no breaks, it went 
ll the way to the springs in the hill- 
ide jungles. There it was discov- 
red that the Japs had jammed a 
ort 8-in. log into the effluent pipe 
eading from the largest spring. 
Due to the extreme variation in 
ow at Dubo Springs, it was neces- 
ary to collect Bona Springs in a con- 
rete catchment and pump this water 
nto the Alamagosa system. ‘This 
upply is generally good for 350,000 
0 500,000 gpd. 

Agana Springs, located 10 ft. 

ove sea level ‘in a natural sump 
t the base of a huge coral limestone 
ormation, remains a reliable supply 
uring dry weather as a result of 
he mass of the aquifier supplying this 
pring. The only change noted has 
een a gradual reduction in spring 
vel. Only slight increases in tur- 
idity have been observed following 
eriods of heavy rainfall. Normal 
ee ranges from 1.25 to 1.5 
ng . 


Stream water developments 


While many streams are currently 
ting filtered as potable water sup- 
les, only three are worthy of men- 
on—the Pago, Ylig and Zaduc 
aagas rivers, 


The Pago River plant, designed to 
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Fig. 2. A second source of surface water suppiy on Guam is the streams, of which 
Zaduc Maagas, shown here, is one of the largest. A small diversion dam of 
sheetpiling maintains the water level in a concrete pump sump. 
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Fig. 3. Diagrammatic sketch of the geology of Guam, showing the distribution 
of the groundwater and surface water sources. 


Alum is applied at the suction of 
the low-lift pumps. Reasonable dos- 
age control is maintained by using 
lump ammonium alum applied in oil 
drums. A small filtered water line 
under pressure enters the drum un- 
der a false wood bottom, and the 
alum solution flows from the top of 
the drum through a small weir box. 
The amount of alum is controlled by 
a 4-in. globe valve in the small fil- 
tered-water line. 

Prechlorination dosage by a panel- 


produce 0.6 mgd., consists of low-lift 
pumps discharging the water into an 
over-under baffle-type _flocculator, 
from which it flows into six 10,000- 
gal. steel settling tanks fitted with 
inlet baffles and outlet weirs. From 


the outlet weirs the settled water 
flows to an aerator, from which it 
is picked up by marine trailer- 
mounted filter units and filtered into 
clearwell tanks. High-lift centrifugal 
pumps, connected in series deliver 
the finished water to storage. 
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Fig. 4. Portable traller-type water filters as used by advance-echelon troops. 
These units are manifold connected for tempofary treatment at a large surface 
water station on Pago River; they have a capacity of 0.6 mgd. 


mounted direct-feed chlorinator j, 
the discharge of the low-lift pumps 
is followed by post-chlorination jp 
the filter units. 

Because these filters are combat 
equipment, they are being replaced 
with six 2-gpm.-per sq. ft. rapid. 
sand filters, which are being impro- 
vised from material available to the 
Seabees. The filter shells are 5.000. 
gal. wood-stave tanks, Filter grave 
is obtained locally, but filter sand jg 
taken from combat treatment units 
and utilized for the filter medium, 
No rate controllers were available, s 
orifice plates were placed in the {j. 
ter discharge in order that filtered. 
water rates and head loss through the 
filters can be determined directly, 
Filtering rates are adjusted periodj. 
cally by the manual operation of a 
gate valve in the filtered-water efflu. 
ent line. 

In developing the Ylig River sup. 
ply, three 80-gpm. semi-permanent 
water treatment units were installed, 
Each of these units consists of low 
lift pumps with hypo-chlorinators for 
prechlorination, alum and soda ash 
application. Discharge from the lov. 
lift pumps is carried to a combins- 
tion settling tank and a baffle-type 
flocculator. Settled water flows by 
gravity to two rapid-sand filters 
from which the filter effluent is 
picked up by high-lift pumps chlor. 
inated with an automatic hypo 
chlorination unit, and delivered to 
two 126,000-gal. clear-well tanks, 


High-lift pumps in service 


From the clear wells other high: 
lift pumps deliver the water through 


«some 10,000 ft. of pipeline to two 


Fig. 5. The Pago River plant now includes this wood tank flocculator and six 
steel settiing tanks. 
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more 126,000-gal. tanks. From thes 
storage units it flows by gravity to 
the several battalion camp areas. 
This plant can produce between 320; 
000 and 345,000 gpd. 

As the demands of land-based 
forces and forces of the fleet have 
continued to increase beyond the 
capacity of Dubo and Bona Spring, 
the Zaduc Maagas River was de 
veloped as an emergency supply 
augment the spring supplies. 

Some 14,000 ft. of 12-in. flexible 
coupled pipe were laid from th 
stream to Maanot Reservoir, ani 
three high-lift pumping _ station 
were constructed, all by one Seabe 
battalion in 35 days. Plans have 
been prepared and materials requis: 
tioned for a 2-mgd. filter plant # 
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sriods ranging from a few hours 


Treatment by chlorination 


Because chlorination is the easiest 
means of sterilizing large quantities 
nf water to a potable condition, all 

er for human use is so treated at 


uam. 
In the early days of operation 


bout 90 percent of the water was 
uled in trailers, jerry cans, oil 


yms and steel pontoon cells. -To- 
y perhaps 20 percent is hauled to 
ampsites, the remainder is piped. 
several large water points were es- 


blished in the early days to serve 


he motley fleet of water haulers, 
Due to the oft-times questionable 
leanliness of the containers and con- 


nt danger of after-pollution, a’ 
ninimum chlorine residual of 2.0 


om, has been maintained at ail 


ater points. 


Before the arrival of gas chlorina- 
on equipment, home-made barrel- 
pe units were used with good re- 
ults in treating the Alamagosa and 
pme smaller systems, All native vil- 
ge supplies are still being treated in 


his manner. 


tomatic  solution-feed 


With the arrival of 


vacuum 


lorinators, together with solution- 
ed chlorinators, all major supplies 
ere converted to gas-fed equip- 


ent, 
Of particular interest 


from a 


lorination standpoint is the Ala- 


agosa system. 


The springwater 


fluent to the l-mg. reservoir is 
orinated with a dosage of 4.0 
bm. The residual drops, mainly 
le to sunlight, to a trace at the 
luent where an automatic vacuum 
orinator maintains slightly more 
an 2.0 ppm. The 4-mi. service 
in from the reservoir supplies 
nd installations throughout its en- 

length. A 4-mg. steel tank for 

storage is located at the end of 
service main, from which water 
dispensed to fleet tankers through 


submarine supply line. 


In order to maintain a minimum 
2.0 ppm. residual in the water be- 
B loaded aboard fleet tankers, a 


ution-feed gas chlorinator was in- 
led on the effluent on the tanks. 
ause of the desirability of main- 
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Fig. 6. As part of the Pago River treatment plant the Seabees designed and 
built this aerator for carbon dioxide removal and taste control. 
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Fig. 7. Lt. (]g) Glen Abplanalp, (right) adjusts the chlorine gas rate on a gas- 


type chlorinator treating the effluent from the Maanot Reservoir. 


This supply 


serves Guam's busy Orote Peninsula and Apra Harbor. 


taining a residual from the reservoir 
to the storage tanks, it was decided 
to operate well above the break-point, 
as experience has shown that chlorine 
residuals in this range will endure 
for longer time and effectively ster- 
ilize the water treated. The “flash 
residuals” of 2.0 ppm., characteristic 
of residuals beyond the break-point, 
were observed with a total dosage of 
6.0 ppm. 

This high-chlorination practice was 
continued with the following results: 
After one month a residual of 1.5 to 
1.75 ppm. was available at the tank 
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storage, a distance of over 4 mi. from 
the point of application. It should 
be noted that the drop in residual 
amounted to only 0.25 or 0.5 ppm. 
Tests made on water in the com- 
pletely covered fleet storage tanks, 
which had been there more than 
three days, still showed 0.5 to 0.75 
ppm. residual. 

When the mains are opened for 
repairs, the inside of the pipe always 
appears as an absolutely clean metal 
surface, with no evidence of taste 
and odor-producing growths that 
normally cover the inside of under- 
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Fig. 8. At the Ylig River plant the treatment equipment includes three semi-permanent purification units, 
ing of a flocculator, settling tank, two rapid-sand filters and high and low-lift pumps. Plant capacity is 


chlorinated mains. No taste has been 
noticed with the high dosages used, 
and the water is classed as the most 
potable on the island. 


Auxiliary supply facilities 


When it became evident that the 
Zaduc Maagas River had to be de- 


veloped to augment the Dubo and 
Bona Springs supply, there was in- 
sufficient time to obtain materials and 
to build the filter plant normally 
used to treat all tropical surface 


waters. Both the island sanitation 
office and the Naval Medical Re- 
search Unit operating on the island 
studied the matter of proper treat- 
ment. Samples of the water were 
centrifuged for the presence of 
Endoamoeba histolytica, and none 
was indicated. The watershed was 
policed and found free of human 
habitation except for an occasional 
harrassed Jap fugitive. 

To combat effectively all potential 
pollution hazards, it was decided that 
a minimum residual of 3.0 ppm. 
would be maintained from the first 
pumping station until the water en- 
tered the reservoir. Pumping rates 
were kept down to about 700 gpm. to 
provide a minimum contact period 
of 2 hr. before the water entered the 
reservoir. Chlorinators were installed 
in the first and third pumping sta- 
tions to produce the required residual. 
Water flowing through 14,000 ft. of 
12-in. pipe exposed to the tropical 
sun rises in temperature until it is 
definitely hot, yet in spite of the high 
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temperature, residual requirements 
have been met with dosages of 6.0 
ppm. 

Cleaning one of the big tanks in- 
stalled for fleet water storage was an 
interesting job. The unit was an 
old 80,000-bbl. riveted tank formerly 
used for crude oil storage in the 
States. The oil had so impregnated 
the plates that even after each sec- 
tion was thoroughly washed by hand, 
oil would still ooze from the plates 
upon riveting them into place. As 
a remedy, the tank was thoroughly 
sand-blasted, flushed, and then inter- 
nally painted with a neat cement 
wash to minimize the possibility of 
taste developing in the stored water. 


Sterilizing an oil tank 


In order to conserve water and to 
reduce the time required for steriliz- 
ing the big tank, the following steps 
were taken: High-test hypochlorite, 
mixed into a slurry in steel drums, 
was applied to water being drawn 
into the tank so that 100 ppm. were 
present when the water was 2 ft. deep 
in the tank. No further water was 
added, and this strong sterilizing so- 
lution was then pumped over the in- 
terior tank walls. 

This sterile flushing was continued 
for 1 hr. Then the tank was filled 
without removing the sterilizing solu- 
tion, so the water in the full tank con- 
tained about 3.5 ppm. chlorine resid- 
uals. Results were so satisfactory 
that the same procedure has been 
followed in sterilizing other large 
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each consist. 
350,000 gpd, 


tanks and reservoirs on the island, 

Considerable difficulty has been 
experienced from large amounts of 
calcium bicarbonate in all the island 
water, particularly the ground water 
supply. Sodium hexameta phosphate 
is being used to good advantage in the 
Agana Springs system for combat- 
ting scale formations in heaters and 
hot water lines, with 3.0 ppm. being 
applied at the source. However, suf: 
ficient quantities of the chemical is 
not yet available for general us 
throughout the island. In some power 
plants acid has been added to the 
cooling water to eliminate scale in 
the diesel engine heat exchangers. 

In one small area where water pr0- 
duction is by distillation, an ex 
periment was tried in the use o 
brackish water on the theory that the 
less salt in the water the easier i 
would be to distill. Brackish wate 
was pumped from shallow wells about 
450 ft. from the beach. The initid 
assumption, however, was far from 
correct, as the high carbonate scale 
formations made it necessary to Ie 
move the units from the line in les 
than 96 hr. It was clearly demor 
strated that pure sea water producti 
the longest distillation runs with th 
least amount of trouble. 


Looking back 


In reviewing experiences in wait! 
treatment on Guam, one fact stan 
out: Reasonably high chlorine reside 
als can be carried directly to the cor 
sumer without undue taste co? 
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Fig. 9. Typical water point for issuing fresh water to tank trucks for transport to remote camp sites. 
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Seabee box pontoons, which have been employed for a wide variety of purposes on the war fronts. 


plaints. It is believed that, due to 
the more nearly sterile conditions ex- 
isting in mains carrying break-point 
residuals and the persistent nature of 
the residual, this practice will re- 
ceive much wider recognition in post- 
war water developments. 

A great tribute must be paid to the 
men who have, with outstanding at- 
tention to duty, operated the island 


water treatment plant through the 
past 12 months of hectic base de- 
velopment. Special credit is due Lt. 
Horace B. Gulden, the Seabee officer 
in charge of water development, in 
coordinating and directing the work 
that has been done. To “look at the 
record” and find that not a single case 
of sickness has been traced to the 
water in a year of operation is some- 


Court Upholds Higher Water Rates 
For Users Beyond City Limits 


A court decision has validated the 
right of the city of Yakima, Wash., 
to charge higher rates for water it 
delivers outside its corporate limits 
than for water delivered to city resi- 
dents. 

The decision, handed down June 
14 in the case of Nob Hill Water Co. 
vs. City of Yakima, held that the dif- 
ferential in rates must be based on 
financial and physical aspects of the 
water system operation. It also held 
that the city had a right to discon- 
tinue furnishing water outside the 
city limits, 

The background of the case dates 
back to 1901 when the Nob Hill 
Water Co. was formed to receive 
water from the utility serving what 
is now a part of the city. The com- 
pany was also to distribute water to 
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persons living outside the city. In 
1926 the city acquired the utility and 
has operated it ever since, supplying 
the Nob Hill system. During most 
of this service the city has maintained 
the same water rates for both its 
resident customers and those receiv- 
ing water through the Nob Hill mains. 

Early in the 1940's, however, the 
city established higher rates for non- 
residents. Representatives of the non- 
residents, together with the Nob Hill 
Water Co., filed a suit contesting the 
city’s right to maintain the differen- 
tial in water rates. A cross petition 
for a judicial declaration that it was 
no longer obligated to deliver water 
into the Nob Hill system was filed by 
the city. 

On the basis of the evidence the 
court concluded that through property 
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thing of which all can be very proud. 

Although great strides have been 
made in developing Guam’s water 
resources, little would have been pos- 
sible without the foresight of the 
Navy's Bureau of Yards and Docks in 
providing the special prefabricated 
filter plants, pumps and other special 
units so necessary where time is the 
vital factor. 


taxes the water customers inside the 
city limits had borne the financial 
burden of acquiring the system, that 
the customers receiving water through 
the Nob Hill system had borne none 
of this burden. They also concluded 
that the ill-repair of the Nob Hill sys- 
tem was wasting an abnormally great 
portion of the city water delivered 
into the system, and that the city was 
receiving no compensation for this 
wastage. In addition, the costs of 
billing and collecting water charges 
were higher for Nob Hill customers 
than for customers residing in the 
city. 

On the basis of these conclusions 
the court held that the differential in 
water rates for residents and for non- 
residents receiving water through the 
Nob Hill system was justified. It also 
held that the city had “a right to 
discontinue the furnishing of water to 
the plaintiff and its patrons, upon the 
giving of reasonable notice of such 
intention.” 
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British Construction Plant Record System 


Harold W. Richardson 


Western Editor, Engineering News-Record 


(By Airmail from the Pacific Theater of Operations) 


@ Editor’s Note:—At Okinawa in the last days of the war, 
the author met Wing Commander E. J. Fawdry, officer in 
charge of airfield construction for the British Royal Air 
Force. In discussing plans for a Lancaster bomber field 
to be built and operated by the British at Okinawa (cancelled 
by end of the war) he touched upon their system of con- 


struction plant records. 


While designed primarily for war 


construction, this system because of its simplicity and com- 
pleteness, is applicable to peacetime construction operations. 
Major features are outlined in the following. 


EFFICIENT USE of construction plant 
and equipment, depends upon proper 
care, maintenance and operation of 
the various machine units. This 
holds true in the rushed and con- 
fusing business of building for war 
the same as it holds for peacetime 
contract work—probably even more 
so, for in war operations efficiency 
tends to lag behind. But in war or 
peace, adequate equipment records 
must be kept or efficiency fades com- 
pletely away. 

The British recognized these facts 
when organizing the Airfield Con- 
struction Service of the Royal Air 
Force, a military unit somewhat 
similar to our Engineer Aviation Bat- 
talions. They, like we, were setting 
up a new engineering and construc- 
tion organization whose personnel 
would not consist entirely of men ex- 
perienced in the job ahead. There- 
fore they sensed, as we did also, the 
need for simple and complete in- 
struction manuals and an equipment 
record system. The need was all the 
more apparent with the advent of 
lend-lease, by which different and 
strange (to them) items of equipment 
were made available to the British. 

To make its construction opera- 
tions as efficient as possible, the Air- 
field Construction Service prepared 
instruction manuals on both the meth- 
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ods of construction and the operating 
characteristics of the various equip- 
ment items. The two most important 
were a construction procedure man- 
ual on Airport Construction with 
Heavy Equipment and the A.C.S. 
Plant Reference Book. 

The first manual considers airport 
construction by bulldozers, scrapers, 
rollers and rooters only, but covers 
the subject thoroughly from clearing 
to finishing the runway. 


Subjects covered 


Presentation is entirely by charts 
and sketches divided into two parts: 
(1) What has to be done to build 
an airfield, and (2) the functions 
and operating characteristics of each 
type of equipment. Correct and in- 
correct application of each are shown 
by sketches, and the various possible 
uses are indicated by charts showing 
the sequence of operations from 
clearing to finishing, the descriptions 
of operations to be performed, and 
the advantages and limitations of 
each type of machine. Working ca- 
pacities, travel speeds and rates of 
production are also shown by charts. 
A typical airport job is described 
from start to finish, showing the 
proper application, use and results 
of the various equipment items. 

The manual is so complete, yet so 
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simple and clear, that any normally 
intelligent construction man could, by 
using it as a guide, do a good job 
of dirport construction even if he 
had never built one before. It is in 
loose-leaf form to allow for addi. 
tions and changes. 

The second manual, the Plant Ref. 
erence Book, is known as Vol. | of 
Airfield Construction Service Plant 
Publications. It, too, is loose-leaf in 
form, and is divided into 12 equip. 
ment classifications as follows: Earth 
moving, earth compaction, pumping, 
concreting, lifting (cranes), bitumi- 
nous, quarrying and crushing, pnev- 
matic and scarifying (compressors, 
rock drills, rooters), light railway, 
agriculture, well boring, and miscel- 
laneous (such as generator plants 
and power saws). Each classification 
is broken down into equipment types. 

The manual is principally a cata- 
log of all equipment used by A.C.. 
Each and every item is described by 
sketches and photographs. Descrip- 
tions of machines include a discus- 
sion of various attachments. The 
correct application is described for 
each class, as are also the proper 
functions and uses. 

Detail descriptions of each item 
include sketches showing overall di: 
mensions. Weights and methods of 
transportation are indicated, along 
with working capacities under var: 
ous conditions and with different ma 
terials. Information as to model and 
appurtenances, such as engines and 
bulldozers, is given in full. 

The manual is compiled largely 
from manufacturers’ bulletins, sup 
plemented by data from operating 
experience. A similar manual would 
be invaluable for the contractor. 

There are two other volumes 
this publication list. Vol. II, divided 
into two parts, contains (1) general 
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orders and modifications, and (2) 
servicing schedules. Vol. III is de- 
voted entirely to spare parts. 

Another important publication, ap- 
plicable chiefly to military service, 
is the Scales of Equipment. It is a 
complete list of all tools, equipment 
and materials: allocated to the vari- 
ous construction units in the field. 
The list includes items as far down 
as plasterers’ trowels, tinsmith shears 
and blasting caps. 

Still another useful booklet, sub- 
ject to constant change is a table of 
labor constants and plant outputs for 
construction work. Overall efficiency 
of plant, and labor production in 
various types of work, rated in man- 
hours, make up the bulk of the tables. 


Complete record system 


The system by which is recorded 
the complete description and operat- 
ing characteristics, the performance 
and hours of use, and the location 
and type of work done by each piece 
of equipment owned by A.C.S., comes 
under Part 1, Vol. II, known as Gen- 
eral Orders and Modifications. This 
is also a loose-leaf manual, the first 
sheets of which are devoted to gen- 
eral orders and definitions, such as 
instructions as to moving plant over 
public highways, the delegated re- 
sponsibility of various officers in 
charge of equipment, instructions as 
to under what conditions plant may 
be “cannibalized” or wrecked for its 
parts, procedure to be followed in 
loaning equipment, and an outline 
of the several records and reports to 
be prepared. 

Most important and useful of all 
the record forms is the Plant Log 
Book. A separate log is maintained 
for each and every piece of equip- 
ment, kept in the plant files of the 
military unit to which the item is 
assigned. 

Each log book contains all per- 
tinent information pertaining to the 
equipment items, such as make, size, 
weight, model and serial numbers, 
date of acquisition, and attached or 
appurtenant plant, such as engines 
and bulldozers. Then, from regular 
reports submitted by the operators, 
service and repair units, the follow- 
ing data are kept up to date: Hours of 
work, servicing information, fuel and 
oil consumption, minor and major 
repairs, replacements and modifica- 
tions. Remarks as to performance and 
any other pertinent information are 
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also entered. Thus, the complete his- 
tory of each unit is kept in one book. 

Service and repair reports, com- 
piled in the field, are also of value. 
For example, if persistent wear or 
breakage is indicated on a certain 
part of a group of machines, a modi- 
fication order may be necessary. Such 
an order will call for strengthening or 
reinforcing the part in the field, per- 
haps only on new machines as re- 
ceived, or it may be made retroactive 
if of sufficient importance to protect 
units already in service. Sometimes 
the order will be directed solely to 


the manufacturer for changes in ma- 


chines produced thereafter. 

A plant inventory sheet shows all 
the major equipment items assigned 
to a military unit, and the service- 
ability of the machines. The list shows 
the number of items in use, the num- 
ber on the deadline awaiting repair 
(1) by first echelon on the site; (2) 
by unit repair shops; and (3) that 
beyond the capacity of unit facilities. 


Incidentally, instructions read that 
“Commanding officers are to regard a 
percentage unserviceability figure of 
more than 5 percent as excessive.” 

Another form that has proved valu- 
able is a personnel record of every 
equipment operator. This is part of 
his service record, and shows his rela- 
tive skill as an operator, as rated by 
his various supervising officers. 
These records have enabled the of- 
ficers to assign their best operators to 
the more important tasks, as well as 
serving as a warning against poor 
operators on certain kinds of equip- 
ment. 

There are several other forms in 
the plant record system, but most of 
them apply to military operations 
only. The British officers admit the 
system takes some time and care, but 
they feel the increased efficiency and 
performance of the equipment ob- 
tained by use of the information sup- 
plied by the records more than pays 
for the trouble involved. 


Marines Turn Bridge Builders 


Engineer battalions of the U. S. 
Marine Corps, organized for amphibi- 
ous operations, have become bridge 
builders on Okinawa Island, writes 
Major Robert S. Mayo, of the — 
Marine Division. The first 15 days 
of the invasion, he declares, “were 
a rat race, and we suffered from lack 
of transportation, especially in mov- 
ing our bridging gear forward.” 

Major Mayo describes the first job 
of Bailey Bridge erection by the 
Marines as follows: Assault troops of 
the — Marine Division, in driving 
westward on the coast road of Motobu 
Peninsula, found that a 120-ft. span 
concrete arch bridge across a deep 
gorge had been partly destroyed by 
the retreating Nips. The troops, how- 
ever, managed to get across the 
bridge, followed by a few jeeps, jeep 
ambulances and 1-ton trucks. While 
the Marine engineers were examining 
the bridge to determine the necessary 
repairs, the damaged structure sud- 
denly collapsed, injuring nine men. 
Immediate action was imperative, for 
the assault troops were now cut off 
from reinforcements, supply and evac- 
uation of their wounded. 

This was an ideal spot for a Bailey 
bridge, but the Marines had no such 
equipment. Fortunately a 130-ft. 
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Bailey span, belonging to a Seabee 
outfit, was located not far away, and 
it was borrowed and hauled to the 
site. It was a “double-single” type, 
complete with launching nose. 

Peculiarities of the site made erec- 
tion of the span difficult. The nar- 
row approach road on the near side, 
carved from a rocky cliff, met the 
abutment on a curve too sharp to per- 
mit assembly of the full span in one 
piece. Therefore, the bridge was 
erected in sections, with the launching 
nose out in front and the back end 
weighted down by a bulldozer. Also, 
because of site conditions, the span 
was erected and cantilivered out into 
space at an angle to the final center- 
line. ‘After being completely as- 
sembled, the bridge was pivoted about 
the near abutment and dropped into 
final position. 

In spite of all difficulties the span 
was placed successfully and quickly 
as the Marines’ first Bailey bridge 
job. Later the bridge was reinforced 
to carry 35-ton tanks. 

Before enlisting in the Marine 
Corps, Major Mayo was a consultant 
and designer of compressed air tun- 
nel and shaft equipment, associated 
with the Lancaster Iron Works, Lan- 
caster, Pa.—H.W.R. 


(Vol. p. 389) 123 





Fig. 1. Special equipment had to be developed to sink the new type concrete revetment installed along the Mississippi. 


New Method of Revetting Old Man River 


Lt. Col. A. B. Pickett 


Military Assistant to the District Engineer 
U. S. Army Engineers, New Orleans, La. 


Contents in Brief—Revolutionary in design yet extremely practical in its 


methods of manufacture and installation is a new type of flexible reinforced 


concrete mattress developed recently by the U. S. Army Engineers for revet- 
ment along the Mississippi River. Initial installation at Miller Bend using mats 
24 ft. wide, 60 ft. long and 1'/ in. thick proves the method is a success. 


LATEST TYPE OF BANK protection for 
the Mississippi River is a reinforced 
concrete mat developed by the U. 5. 
Army Engineers and designed sufli- 
ciently flexible to permit its being 
rolled onto a large timber-core at 
the casting plant, transported by 
barge to the revetment site, rerolled 
onto a huge steel drum, and unrolled 
down the river bank under water to 
its final position. The mat is cast 
14 in. thick and in sections 24 ft. wide 
by 60 ft. long. 

Bank protection or revetment on 
the Mississippi River has been an 
important item of flood control work 
for a number of years, but it has 
been assuming an increasingly larger 
role in this work ever since the 
passage of the Flood Control Au- 


124 (Vol. p. 390) 


thorization Bill last December (ENR, 
Dec. 28, 1944, vol. p. 806). Prob- 
ably 80 percent of the $200,000,000 
authorized in this bill for naviga- 
tional improvement of the Mississippi 
between Cairo, Ill. and Baton Rouge, 
La., will be used for revetment work. 
In preparation for this program, 
Brig. Gen. Max C. Tyler, president, 
Mississippi River Commission, Vicks- 
burg, Miss., has been conducting 
model studies at the U. S. Waterways 
Experiment Station and has had his 
staff at Vicksburg, as well as the 
U.S. Army district engineers at New 
Orleans, Vicksburg and Memphis, 
working on plans for new types of 
revetment which can be installed by 
contract and to a large extent with 
standard construction equipment. 
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Although the limited installation to 
date of this rolled concrete mat does 
not permit an accurate appraisal of 
the extent to which it will replace 
the older 3-in. thick articulated con- 
crete mat as installed last year at 
Goodrich Landing (ENR, Sept. 21, 
1944, vol. p. 356), it does have cer- 
tain inherent characteristics which 
may prove highly desirable in river 
bank revetment. 

For instance, the modus operandi 
of its sinking has a distinct advan- 
tage over that employed for the artic- 
ulated concrete mat in that the 
heavily-weighted steel drum, around 
which the mat is rolled for sinking, 
is less subjected ta wave action and 
offsets to a marked degree any buoy- 
ancy, particularly in deep water, thus 
permitting the mat to be unrolled 
down the sloping bank underwater in 
its desired location. One of the bug 
boos of sinking an articulated con- 
crete mat in deep water has been the 
tendency for it to become semi-buoy- 
ant and to fold back onto itself. This 
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occasionally resulted in a faulty un- 
derwater installation. 

The new mat also promises to be 
more resistant to erosion of river 
bank sand through it, than does the 
articulated mat, due to the smaller 
cracks provided in the concrete and 
to a 50 percent overlapping of each 
layer upon a previously placed sec- 
tion of mat. 

This mat contains about 25 per- 
cent less concrete per square yard 
of laying area than does the articu- 
lated mat and a substantial amount 
of gravel insulation ordinarily re- 
quired on the graded river bank is 
eliminated by installation of an upper- 
bank mat which prevents wave wash 
action. Whether these two factors 
will materially reduce the cost of in- 
stallation is yet to be proved. 


Old types of revetment 


Some riprap has always been used 
in bank protection work, but its ap- 
plication is confined to pavement of 
the bank above the low water line. 
Protection of the underwater slope, 
which comprises about three-fourths 
of the total revetment, is accom- 
plished by the installation of continu- 
ous, flexible mattresses of one type or 
another, 

Early in the history of bank pro- 
tection on the Lower Mississippi 
River, subaqueous mattresses of cane, 
brush, lumber and willow were de- 
veloped. Of these earlier types, the 
framed willow and the willow fascine 
mattresses were employed most ex- 
tensively. The growing scarcity of 
willows for revetment, however, led 
to the development of other equally 
durable types of revetment. Of three 
types of concrete mattresses devel- 
oped prior to 1924 only the articu- 
lated concrete mattress is still in gen- 
eral use. It was developed originally 
in 1915 and, with subsequent im- 
provements, is the most extensively 
applied revetment at this time. 

Another type of revetment de- 
signed as a substitute for willows is 
the preformed asphaltic mattress, 
which was originated in 1932 from 
studies and experiments made in the 
New Orleans District to fit river con- 
ditions below Baton Rouge (ENR 
June 28, 1934, vol. p. 825). Launch- 
ing operations for both the articu- 
lated concrete and asphaltic mat- 
tresses require specially designed 
plant not readily available to con- 
tractors, 





Fig. 2. Heavy concrete weights to anchor the outer end of the mats were set 
in recesses in the steel drum (top), four 60-ft. lengths of mat were rolled onto 
the drum (center) which then was lowered into a special launching cradle (bot- 
fom) preparatory to unrolling it down the river bank under water. 
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To determine the practicability of 
the newly developed 14-in. flexible 
concrete mat, a test section was in- 
stalled recently under adverse condi- 
tions of relatively high water and 
swift current at Miller Bend, about 
eleven miles above Greenville, Miss. 
Although this method of bank pro- 
tection is deemed particularly adapt- 
able to award by contract, the first 
installation as well as casting of the 
mat, were made by government 
owned plant and equipment, using 
hired labor. It is expected, however, 
that similar installations will be made 
by contract within the next year. 

This new mat is reinforced with 
wire mesh fabric, and it was cast on 
flat forms of tempered wallboard. 


Gs oe 


Fig. 3. Transverse cracks were formed at 4-ia. iatervals with a network of 


Light 4x4-in. steel angles were tacked 
across the platform at 16-in. intervals 
to serve as chairs to hold the mesh 
up from the forms, and as spacers 
for removable metal grid forms. 
The wire mesh was first stretched 
oa the platform over the steel angles. 
Slotted metal grids, equal in depth 
to the thickness of the mat, were set 
in place between the steel angles and 
concrete was poured and raked to the 
required thickness, the grids acting as 
screed guides. The operation was 
followed with a vibrating light I- 
beam finishing screed, which rode 
directly on the steel grids, After the 
concrete had attained its initial set, 
the grids were lifted and moved 
ahead to the next platform. Curing 


tapered stee! grids slotted to receive the wire mesh reinforcement (top), while 
an I-beam screed (bottom) thoroughly vibrated the concrete. 
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was accomplished by spraying with 
a curing compound. 

Removal of the steel grids left the 
concrete formed in slats 4 in. wide 
and 24 ft. long. The indentations 
left by the steel grids were V-shaped 
cuts, extending the full thickness of 
the mat, and measuring 4 in. wide 
at the top and 3 in, at the bottom. 
Adoption of this transverse V-shaped 
notch permitted rolling of the mat 
into a relatively small compact roll. 
Wire loop eyelets were cast in each 
end of the mat at 6-in. intervals, 

After the mat had cured for two 
days, it was rolled up around a 17-in. 
dia. light wooden core to form a roll 
about 3 ft. in diameter and 24 ft. 
long. Rolls were strapped with 
ordinary steel packaging tape and set 
aside by a 1}-cu. yd. crawler crane. 
Each 24 ft. by 60-ft. rolled-up section 
(15 squares) weighed about 8} tons. 

Casting operations were conducted 
in the concrete casting yard of the 
Vicksburg District at Greenville, 
Miss. After being thoroughly cured 
the rolled-up mat sections were 
trucked to the river and loaded on 
barges as needed. 

Special launching equipment 

Special launching equipment was 
developed to handle and install this 
new type of concrete revetment. A 
steel drum, 8 ft. in diameter, 26 ft. 
long with a 10-in. pipe axle, and a 
supporting structural steel frame with 
a truck engine and gear drive, to- 
gether with a cradle made of spliced 
endless cables running around 
sheaves, was constructed in the shops 
of the New Orleans District. 

A 60-ton floating derrick was 
rented and this steel drum equipment 
was mounted on the forward deck of 
the derrick. It is general practice, in 
mat laying operations, to use barges 
linked or lashed end-on-end for a 
stringout extending from the bank 
out into the river, to securely hold 
the plant for sinking the mats on 
range. Such a stringout was assem- 
bled of four barges for this test proj- 
ect. Four 8-ft. by 24-ft. steel pon- 
toons were strapped and welded to- 
gether to form a U-shaped floating 
platform with connections to attach 
it to the downstream side of the 
stringout barges a few feet from the 
shore. 

The stringout barges, with pon 
toon platform, and derrick with roll- 
ing equipment mounted on deck, were 
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towed from New Orleans to Miller 
Bend. A rented tug towed the loaded 
barges of concrete rolled mat sec- 
tions from Greenville to Miller Bend 
and tended the plant on the job. 

The river bank was graded to a 
slope of one on four, from top of 
bank to about 10 ft. below water sur- 
face, following which the mats were 
laid under water and the sloped bank 
above water was paved. 


First mat prevents wave wash 


First operation following grading 
of the bank was to lay a covering 
to protect the slope from wave wash 
action at the water’s edge. This was 
accomplished by setting 60-ft. long 
rolled-up mat sections on the bank 
about 25 ft. up the slope from the 
water, cutting the strapping bands 
and unrolling them down the slope. 
A curved hook, made of 2-in. pipe 
with a roller on the end of the hook, 
was placed over the roll and pulled 
from the derrick to insure the sec- 
tion unrolling under water all the 
way to its end. 

The stringout of barges then was 
set on range with the derrick on the 
downstream side, facing the shore. 
The U-shaped floating pontoon plat- 
form was attached to the downstream 
side of the stringout directly in front 
of the derrick, between it and the 
shore, with the open part of the U 
towards the derrick to receive and 
properly align the roll of mat at the 
beginning of the laying operations. A 
supply barge of rolled-mat sections 
then was tied up to the downstream 
side of the derrick. 

To hold the ends of the mat down 
securely in deep water after they were 
unrolled, four precast concrete an- 
chor weights, weighing about 550 lb. 
each, were first set into recesses con- 
structed in the face of the steel drum. 
The derrick then lifted a rolled-mat 
section from the supply barge and 
placed it in the cable cradle mounted 
directly in front of the drum. One 
nd of the mat section was attached 
0 the concrete anchor weights in 
he drum by means of looped strands 
mbedded in the anchor weights, The 
irum was then revolved in the roll- 
ng frame until the 60-ft. long sec- 
ion of mat had been wound onto the 
rum. A second mat section then 
as set in the cable cradle and at- 
ached to the first section by thread- 
ng a t-in, wire strand cable through 
he eyelets that had been cast in the 
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Fig. 4. Four steel pontoons were welded together to form a U-shaped floating 
assembly for sinking the mats. Note empty steel drum being rolled up out of 
the river after having sunk a roll of mats. 





Fig. 5. Rolled sections of mat were lifted by a crawler crane and special sling, 
using a three-point pickup. Each roll weighed 81/2 tons. 


ends of the mat sections. This pro- 
cedure continued until a mattress, the 
desired length in multiples of 60 ft., 
had been rolled onto the steel drum. 
At Miller Bend four sections of mats 
were joined together in this manner 
for a total laying length of 240 ft. 


Some 4,000 squares (100 sq. ft. 
each) were used to revet 700 lin. 
ft. of river bank. 

When the last section had been 
rolled onto the steel drum, a pair of 
concrete headers for attaching the 
anchor cables to the shore was 
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fastened to the exposed end of the 
mat and the roll then banded with 
the same type of packaging steel tape 
as that used to prevent the rolled-mat 
sections from unrolling during trans- 
port. Cable slings then were hooked 
onto the steel drum and it was lifted 
from the rolling frame and set di- 
rectly over the head of the derrick 
into the water about 6 ft. deep, 24 
ft. from the water’s edge; overlapping 
the lower end of the previously placed 
wave wash protection mats. A pipe 
spreader bar arrangement was at- 
tached to the pipe axle extending 
from each end of the drum. A cable 
led from the river side of the roll out 
under the derrick to an outrigger arm 
located near the outstream end of 
the stringout of barges. A similar 
cable led from the shore side of the 
roll. Both of these cables were con- 
trolled by a winch on one of the 
stringout barges. 

After the roll had been set on 
range by squaring with a transit set 
up on the bank, the shore end of the 
mat was anchored with cables to screw 
anchors set in the bank. The derrick 
was allowed to drift downstream 
from the stringout far enough to 
clear the path of the roll. The winch 
then started taking up on the cable 
to pull the roll down the slope into 
the river. It was prevented from roll- 
ing too fast by the hold-back cable 
leading shoreward from the spreader. 

The roll was thus rolled down the 
slope past the end of the previously 
placed 60-ft. length of mat and con- 
tinued until the end was reached, 
when the anchor weights fell. out of 
the recesses in the drum. The winches 
then were reversed and the empty 
drum rolled back up the slope over 
the mat. The empty drum was picked 
up by the derrick and placed in the 
rolling frame for rolling up the next 
mat. The barge stringout was maneu- 
vered by cables from winches in the 
usual way 12 ft. upstream and the 
next mat was laid, overlapping the 
previous one 50 percent of its width, 
thus providing a coverage of two 
thicknesses of 14-in. flexible concrete 
mats laid shingle fashion upstream 
with the water flowing over the laps. 

Following the laying of the rolled 
concrete mats to cover the under- 
water slopes was the job of protect- 
ing the graded bank above water. 
For this purpose, it was decided to 
place a hot asphaltic mixture of river 
sand and 5 to 6 percent of asphaltic 
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cement. This was mixed at 325 to 
350 deg. and placed with a clamshell 
bucket. The surface was raked down 
to an average thickness of 54 in. No 
compaction, ironing or finishing was 
done as the chief purpose was to per- 
mit the water in the bank to bleed 
through the paving. The bank was 
seeping continually, and it was ob- 
served after laying the asphalt pav- 
ing that the seepage was working 
through as desired. The asphalt was 
lapped down over the top of the 
upper edge of the concrete wave-wash 
mats and terminated in a key ditch 
just below the upper limits of the 
slope. 

Mat-laying operations were carried 
on in December 1944 and January 


1945 under very adverse river aid 
weather conditions. While these cup. 
ditions were not desirable, they 
served very usefully in demonstrating 
the circumstances under which he 
work could be carried on. 
Development of the mat and 
methods of installation were con. 
ducted under the general direction of 
Col. George H. Hudson, district en. 
gineer, U. S. Army Engineers, New 
Orleans, La., and under direct charge 
of the author, assisted by Messrs. A. 
F. Jacobi, A. P. Woods, H. L. Brown. 
lee and William Barth. Application 
has been made by the author for a 
patent on this flexible reinforced con- 
crete mattress, with all rights re. 
served to the U. S. Government. 


Mechanized Accounting Expedites 
Construction Job Cancellation 


Some of the values of mechanized 
accounting methods that The Austin 
Co. has used in handling construc- 
tion payrolls in connection with $400,- 
000,000 worth of aircraft and chemi- 
cal plants were driven home with 
dramatic impact recently. At 5:20 on 
a Friday afternoon, William Teeter, 
Austin project manager, received a 
telegram cancelling the contract for 
the half-finished $13,000,000 Defense 
Plant Corporation Army tire plant 
Austin was building at Tuscaloosa, 
Alabama, for The B. F. Goodrich 
Rubber Co. 

By the time the shift ended 10 
minutes later, word was already 
pretty well around the job that the 
government had called a halt on this 
and certain other Army tire plants. 
When the 1,600-odd construction 
workers filed past the time clock to 
punch out, they were told they could 
pick up their final pay checks in 
the morning. 

With daily job records always up 
to date and ready for transfer to the 
automatic tabulating machines on the 
job before each next day starts, the 
time clerks went right to work on 
the last day’s computation. They 
passed the cards along to tabulat- 
ing punchers, who fed them into 
the calculating, recording and check 
writing machines just about as 
rapidly as the time clerks could 
keep them coming. By morning 
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the checks, with all computations 
for overtime, social security and in- 
come tax deductions made and clearly 
indicated on their face, were ready 
and waiting for the men. 

Complete payroll records, in their 
final form, with full distribution and 
segregation of payroll expense, and 
the breakdown covering all construc: 
tion labor overhead such as work. 
men’s compensation and public lia- 
bility insurance, was in the hands of 
all interested parties before noon. 
The Defense Plant Corporation, 
Goodrich and Austin all knew just 
where they stood. 

At the same time, complete old: 
age pension, unemployment insurance 
and income tax payroll deduction 
records required by various govern 
ment agencies and bureaus, were au- 
tomatically available, without any 
special push at the wind-up. With 
these details out of the way, the cleri- 
cal manpqwer released by speedy 
completion of the payroll accounting 
job was immediately available to 
work on the materials and equipment 
inventories and other work in connec 
tion with closing up the job. 

Harold A. Hallstein, ranking Aus 
tin vice president, who was the com: 
pany’s general auditor for many 
years, credits mechanized payroll ac 
counting with saving between 50 and 
75 percent of the manpower normally 
required to handle large payrolls. 


ENGINEERING NEWS-RECORD 





t and 
eB Con 
tion of 
‘ict en- 
s, New 
charge 
ssrs, A, 


ication rae A fey oil that only 


ant. 


yutations 
and in- 
d clearly 
re ready 


in their 
tion and 
nse, and 
construc: 
as work: 


ublic lia. 
hands of . OR 
re noo: MARD-WORKING 


poration, 

new just Fa eet 
lete old- 

iis J. a smash JS 


deduction THAT NOT ONLY LUBRICATES 


is govern: 
“were al: BUT DOES 4 EXTRA JOBS 
hout any 
up. With 

the cler: 1, Has high detergency. Helps keep carbon, lacquer and foreign particles from 
. peoly adhering to pistons and rings, valves, ports. 
7 a 2. Has exceptional Oxidation Stability. Holds to a minimum the formation of 
ecounting sludge, lacquer and other products of deterioration 
ailable to 3. Has low Carbon-Forming Tendency. Reduces ring sticking and wear. Lengthens 
equipment engine life. 
in connec 4. ls non-corrosive to alloy bearings. Protects ail lubricated engine parts against 
b. corrosion. 


king Aus Such an oil is hard-working Shell Talpex. It does all of the jobs 


s the com necessary to keep your engines on the go, day in and day out. 
for many If the oil you néw use is not doing all these jobs, it’s lazy— 
payroll ac should be changed to hard-working Talpex. Contact Shell Oil 
xen 50 and Co., Inc., 50 West 50th Street, New York 20, N. Y., or 100 Bush 
r normally Street San Francisco 6, Cal. ae __ For trucks, buses, tractors, shovels, 


ayrolls. , “ stationary and marine Diesels. 


RECORD 


INEERING NEWS-RECORD. September 20, 1945. 








CONTRACT UNIT PRICES 


What contractors are bidding on different kinds of construction work 


SEWER EXTENSION, WASH. 
OWNER: City of Pasco, Wash. 


PROJECT: Extending sewer lines in Pasco, Wash., involving 
approximately 17,000 linear feet of sewer pipe, necessary 
wye branch connections and manholes, paving cuts, trench 
excavation and backfill, and two sewer crossings under tracks. 


CONDITIONS: Contractor to furnish all materials and com- 
plete work in 90 days. Rail and highway transportation facil- 
ities available. Wage rates are: skilled labor, $1.35 to $1.60 
per hour; semi-skilled, $1.15 to $1.25; and common, 95c. 


BIDS: Six bids were received April 17, 1945, ranging from 
the contract low of $41,286 to $73,715. 


LIST OF BIDDERS: 


1. Matt Malaspina & Co., Seattle, Wash. (contract) $41,286 
2. V. F. Walters, Seattle, Wash. rks .... 44,691 
3. Valley Constr. Co., Seattle, RE ones 51,682 

4. Gallagher, Kirk & Thomas, TENE Wash. 52,923 

. B. H. Sheldon, Spokane, W oe re 54,698 

. Goerig & Philp, Seattle, Wash. 73,715 

Unrr Pariczs 
Item Quan. (1) (2) (3) 

A> Bevin ute. iC. ob biiekansied ashe 500 s. y. $5.40 $3.00 $2.00 
2. excavation, backfill......... 16,500 c. .80 1.00 .60 
3. Sewer pipe, 15-in.................. 1,960 |. i 1.40 1.65 2.42 
4. Sewer pipe, 12in.................. 2,870 1. f 1.07 1.15 1.83 
5. Sewer pipe, 8-in................... 12,450 1. f .73 .77 1.35 
€. Wye branches, tabla... 2222.22... 16 ea. 8.00 4.50 5.00 
7. Wye branches, 12x6-in............. 60 ea. 6.00 8.25 3.75 
8. Wye branches, 8x6-in.............. 345 ea 3.00 1.85 2.10 
9. Manholes, up to 7-ft. deep......... 44 ea 100.00 100.00 105.00 
10. Drop mantles, to 7 so giilkictnactaar ais 5 ea. 130.00 135.00 120.00 
11, manhole depth over 7-ft. 150 ft. 10.00 10.00 9.00 
CE AGROB. 0 on 0 8s occ chsvdchiness 6 ea. 35.00 40.00 30.00 
o Sewer crossing under tracks, A Street Lump Sum 600.00 750.00 2,200.00 
7 ee ee: ye Lamp sum 1,600.00 2,100.00 4,000.00 





HIGHWAY REPAIR, CALIFORNIA 


OWNER: California Division of Highways, 
Calif.; G. T. McCoy, state highway engr. 


PROJECT: Repairing 13.0 miles (portions only) of high- 
way with untreated rock base and plant-mix surfacing 
between 1.7 miles east of San Luis Creek and Los Banos and 
between 1.7 miles north of Romero School and Los Banos 
in Merced County, Calif. 


CONDITIONS: Contractor to furnish all materials except 
mineral aggregate which will be furnished by the State: 
Highway transportation facilities available. Time for com- 
pletion is 125 days. Wage rates stipulated are: skilled labor, 
$1.50 per hour; semi-skilled, $1.00; and common, 90c. 


BIDS: Seven bids were received May 16, 1945 ranging from 
the low of $179,847 to $239,153. The low bid was irregular, 
however, and the contract was awarded to the second low 
bidder at $180,748. : 


PARTIAL LIST OF BIDDERS: 
1. Frank B. Marks & Sons and W. C. Railing, Red- 
wood City, Calif. (irregular) 
z om Biasotti & Son, Stockton, Calif. (contract 


Sacramento, 
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Unrr Pricy 
Item Quan. (1) (2) a 

1, Border trenching.................. 13.03 mi. $270.00 $225.00 
2. Develop water supply and furnish ae 
watering equipment............. Sum 750.00 300.00 5% 
3 SSE ER 3,500 M gal. 1.50 1.50 1 

4 ME oc chGaotbus bonis 4, ¢. y. 1.00 85 
5. Untreated rock base............... 74,100 ton 1.34 1.28 1 
6. Liquid asphalt, MC-2...... 340 ton 23.00 2200 8) 
7, OO OTM as 0, . 5.0. be 420 ton 2.50 4.50 2, 
8. Handling mineral aggregate... ... 22,200 ton 1.75 1.95 1 
9. ee Milos ss «pets ohain< SOS. 1,000 ton 17.00 18.50 15 
10. Asphaltic emulsion (seal coat)... ... 33 ton 30.00 36.00 % 
11, ings (seal coat).............. 250 ton 4.50 6.00 4 





HIGHWAY AND BRIDGES, TEXAS 


OWNER: Texas State Highway Dept., Austin; W. 
Koether, Yoakum, Tex., engr. 


PROJECT: Grading, drainage structures, flexible base a 
asphalt surface treatment of 3.057 miles of U. S. Highws 
No. 87 in DeWitt County, Tex. Includes construction ; 
overpass spanning Texas & New Orleans Railroad, and ere 
tion of a bridge over Price’s Creek. 


CONDITIONS: Contractor to furnish all materials. Rail a 
highway transportation facilities available. Wage rate: 2 
to be those prevailing in area. 


BIDS: Three bids were received August 21, 1945 rangi 
from the low of $241,150 to $317,111. 


LIST OF BIDDERS: 


1. D. R. Cloud, San Antonio, Tex. (low bidder) 
2. Colglazier & Hoff, San Antonio, Tex........ 
3. Heldenfels Brothers, Rockport, Tex............. 










$241,1 
2915 
317.1 


Untr Prices 


Item Quan. (1) (2) 3 

















1. F anal plies kapetethbatos 29.88 ac. $100.00 $70.00 sw | 
excavation.......... 68,390 c. y. .29 40 
= Rock road excavation.............. 487 c. y. 1.50 150 3 ce: 
4. Common borrow.................. 86,073 c. y. -29 40 
5. Common channel excavation. . 69,793 c. y. .30 30 Be 
6. Unclass, struct. excav. (culv.).. 351 ¢. y. 2.50 3.00 2 
7. Unclass, struct. excav. (bridges). .... 1,180 ¢. y. 4.00 3.00 sq cau 
SS. Rp eee.” 3,800 c. y. .25 .25 bec 
9. Overhaul... ee & 05 .10 
0. Sprinkling.. 400 115 01.92 ; 
SR SMMMRG Es ss Ge vacdaezer soccuanet 245 hr. 4.00 400 5 
cco cnc fees fag otase 978 hr. 400 50 4 
eM a6. cos cs 2h.» cee pace cs 464 br. 400 50 4 
14. REED es edit... Ree 8 19,605 ¢. y. 1.00 1.44 2. 
Brith ..6 5 tte siwokesnss 23 hr. 5.00 6.00 7 
16. Prime coat (MC-1).............. 10,123 gal. .10 Al 
17. Asphalt (OA-230)............... 23,500 gal. 10 10 no 
Ne on ek oiten thin aa 783 c. y. 3.50 423 4 
19. cone., culverts............. 395.78 c.y. 28.00 28.00 2 
20. Class A conc., abutments and bents. 456.73 c.y. 30.00 30.00 ® 
Se aan f cate> gears nnd date bamee $44.38 ¢c.y. 27.50 30.00 % 
22. Class A conc., slabs... ... 37.28 c.y. 23.00 24.00 3 
23. Class A conc. for extending struct 193.84c.y. 28.00 34.00 2 
24. Class D concrete................-. 276 c. y. 15.00 16.00 4% 
25. Reinforcing steel: ................. 363,517 Ib. 09 06 | 
28. Reinfdreing fabric................. 4,700 Ib. .09 4S 
= Structural steel............ seteces ae om ‘ 2 j 
Railing (Price's Creek Bridge)... .. . a y ‘ 
29. Blast plates................-.... 7,950 Ib. 15 ae 
30. 24-in. extr. str. rein. conc. pipe... ... 42Lf. 4.11 3.60 3 
31. 30-in, extr. str. rein. conc. pipe...... 192 Lf. 5.25 460 4 
32. Remove old structures (small), oT 9 ea. 75.00 50.00 100 
33. Remove old structures (large)....... 2 ea. 800.00 2,200.00 2,00) 
34. 16-in. oct. precast conc. test piling. . 135 Lf. 7.30 7.00 3 
35. 16-in. oct. precast conc. piling... ... 2,091 L f. 5.00 4.50 De 
36. Railing (overpass)................. 830 L f. 2.50 4.00 4 
37. Concrete riprap............0.+000. 285 c. y. 15.00 16.00 
38 Cement mortar riprap............. 87 ¢. y. 8.50 10.00 |} 
39. Block sodding................-... 4,640 s. y. 40 50 
ey IE, wicvnnass canxeesisens 143 c. y. 2.55 2.00 4 
41. Mulch sodding.................... 2,500 ¢. y. 1.50 2.00 
42. Rook retards. .............-..es: $16 t-7- 2.00 50 
43. Cone. curb and gutters............. 320 1. f. 1.50 3.00 
“4. SIE ss ncedenn}= 60 ea. 1.50 3.00 
45. WORE ceases’ 51.5 sta. 8.00 15.00 
46. Remove old concrete (pavmt.)...... 315s. y. 40.00 2.00 
47. Remove guard fence............... 150 L -60 5 
48. Remove, replace guard fence posts. 168 ea. 1.00 2,00 
ber 20, 195 © ENGINEERING NEWS-RECO GI. 













le base an 
S. Highwa 
struction ¢ 


d, and ere 


als. Raila 


ge rates a 


945 rangi 





$24), 
2915 
317.1 

















r Prices 


a 


(2) 


$70.00 $# 
40 


1.50 
40 
30 

3.00 

3.00 
25 


a~rans»- 


SeeVsssn — 
meseesessnsr-srsssss! 


=. 
aE Zimos ~ 
=82 


= 
Se CoOCfe 


eesssszssssssssssse 


~ 
eo www 





2038 on 


3 


4 


9 


_S@BReente aakegeen be 


Sew = 


he curing job. And curing has to be done right, 


ften happen with old-fashioned curing methods— 














One-Man_ operated 
Tru-Cure Multiple- 
Nozzle Applicator. 

(Patented) 












Remove ‘BOTTLE NECK” 


CONCRETE PAVING JOB 


fter the concrete has been finished—there is still 






pecially at this time of year. Delays, which so 


00 much moisture is lost; and the concrete sur- 
ces develop hair checks and crazing. 


Because TRU-CURE is easily and quickly applied—be- 
cause it is practical to use without danger of marring— 
because there is no waiting during this critical early 
curing period—Tru-Cure gets its protective, water- 
retaining coat on the concrete early. 






* ee TS AS 


ith the one-man operated, multiple-nozzle Tru- 
ure Applicator illustrated above, the curing job 
no problem at all. 
As proof of its curing efficiency and convenience, Tru- 
was used on millions of square feet of concrete roads 
d airport runways. 
scon Tru-Cure is a clear liquid—requires no 
moval, as the film wears off in a short time, after 
curing function has been performed. Approved 
United States Army Engineers and by numerous 
te Highway Departments. 





Descriptive literature gladly sent on request. 


| TrusGure Sagara machines are available 
m and ae list may be obtained by 


Phe eee | , a Ler 
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BRIEF NEWS 





Waco, Tex., has been advanced $7,254 
by the Federal Works Agency for pre- 
liminary engineering work on a $200.- 
000 project to enlarge the municipal 
sewage disposal plant, and $4,872 for 
preliminary engineering on a $136,000 
storm sewer system. This preliminary 
work will be done by Joe Rady of Fort 
Worth. 


To determine feasible methods for 
developing Colorado’s underground 
water supply, the State Water Conserva- 
tion Board is readying a survey in co- 
operation with the U. S. Geological Sur- 
vey. Expected to take six years, the 
research program is planned to begin 
in the San Luis Valley and Big Sandy 
region. Investigations will be made for 
additional water for municipal, irriga- 
tion, stock water and agricultural pro- 
duction use, said Clifford H. Stone, di- 
rector of the Water Conservation Board. 


Adoption of new modular sizes of 
glazed and unglazed facing tile has 
been annourced. The new sizes of 







We know how it is, Tom. Biurs and uneven lines 
and headaches. Use Typhonite Eldorado. How 
that pencil can draw! Crisp, sharp, dense lines 
— brilliant and true. No feathering or crum- 
bling in the softer degrees; no grit in the 


harder degrees. Nice going! 


facing tile will be 334 x 5 x 1134 in. 
and 334 x 334 x 11% in. which will 
give nominal sizes of 4 x 51-3 x 12 
in. and 4 x 4 x 12 in. when mortar 
joints are taken into consideration. 


The Canadian government has or- 
dered an engineering survey to decide 
whether a bridge or a causeway would 
be suitable to connect the shores of 
Canso Strait, thus joining the mainland 
of Nova Scotia with the island of Cape 
Breton. Government engineers will be 
assigned to prepare the data and report 
on the cost and advisability of the cause- 
way or bridge. The connection would 
be used by a railway as well as for ve- 
hicular and pedestrian traffic, largely 
superseding the present ferry service. 


Long Beach, Calif., took over its gas 
system in 1924. Since that time the city 
has had seven reductions in rates, and 
has turned over cash contributions to the 
city that are said to have averaged $400,- 
000 per year for the last ten years. 


Jones and Henry, Toledo, Chio, con- 
sultants, are making a study of sewage 
treatment processes looking toward a 
future million-dollar expansion of the 
present Toledo disposal system. 





The City Council of Dallas, Tex., has 
approved plans calling for an expendi. 
ture of $687,500 for the future enlarge. 
ment of the Bachman water filtration 
plant, to produce 100,000,000 gallons 
per day. Included are a new chemical] 
building and eight new filters. Myers 
& Noyes, engineers, will draw the 
plans. 


The Brazos Conservation and Ree. 
lamation Board at Mineral Wells, Tex, 
has announced that plans are being 
made for three dams to be built in its 
district as part of its postwar flood con. 
trol program. Basin-wide surveys of the 
Brazos River valley are being made by 
the United States Reclamation Service 
and Army Engineers. Dams _ being 
planned include a $4,000,000 one on 
the Brazos River at De Cordova Bend, 
a $6,000,000 project on the Lampasas 
River, and a $7,000,000 dam on the 
Leon River. 


Reorganization of the Ohio Highway 
Department to prepare for major post- 
war road programs has been announced. 
Both administrative and engineering 
officers will be allowed to report di- 
rectly to departmental heads, which is 
a new arrangement. 





“I might as well use 
a wooden spoon!” 


And get this, Tom—Eldorado is dependably uni- 
form in all degrees. A 2H is a 2H today, tomor- 
row and always! Eldorado is a sweet pencil. Try it! 
Send for a free Comparison Sample now. Request 
it on your business or professional stationery, 
specifying degree. 


SRE ST YO A ERIN 83 
oa SEINE Ae phn. 


a ek fe ee fl . baw el NS 
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DIXON’S TYPHONITE 


ELDORADO 


PENCIL SALES DEPT. 227-J9, JOSEPH DIXON CRUCIBLE 


132 


COMPANY, JERSEY CITY 3, N.! 
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. » MultiFoote Pavers assure you 
Itration ; 2 : of lower cost concrete be- 
gallons cause they get the cement 
¥ and aggregate into the paver 
‘he. and out as thoroughly mixed 
et concrete faster. Big, rugged 
| skip has a full, wide mouth 
s for faster charging from even 
the largest trucks. Double 
a cone drum with its end-to- 
ae _ te end scouring action mixes 
sia oll the gor ma 4 Meee every batch in minimum 
made by Of atl i oe time. Rotary discharge takes 
Service ts ae or “2 "tea eee only a quarter turn to dump 
8 being aS ht os eee ae ee concrete into the big bucket. 
i had i a % ae. ‘ : " High operating platform 
ampésts P . p. provides greater visibility 
1 on the and faster, more accurate 
- 7 work. Write for details. 
Highway = ; ian 
1jOr post: 
nounced. 
gineering 
eport di- 
which is 


ng any mix—hot or 

Adnun Black Top 

lay a smoother final 

, faster and at lower 

ith a new, 6-cylinder 
,ithasstillmore power —e™ 
ndling the heaviest —~ 
uphill or down. Expe- ~ 
1 road men who have 
1 with other pavers 
hat the low maintenance 
an Adnun are far be- 
bse usually encountered 
ther machines. Check 
dvantages today. 


\ MULTIFOOTE 
| CONCRETE 
ee Ge fik. Pavers 


NCORPOR ATE D 
1922 State Street 


“s 


x Nunda, N. Y. 





The World's Largest Exclusive Manufacturers of Concrete and Black Top Pavers 


USE THE COUPON TO OBTAIN 
THESE HELTZEL BULLETINS 


T-29-CB (General Duty Concrete 
Buckets) 


B-31 (Truck Mixer Charging Plants) 


C-34 (Portable Batching Bins) 
B-19 (Steel Forms) 


@ Prepare for the “go-ahead” signal on 
concrete construction by writing or calling 
Heltzel now. Ask for these engineering- 
styled, easy-to-read, easy-to-use, Heltzel 
bulletins: 


T-29-CB (General Duty Concrete Buckets) 
B-31 (Truck Mixer Charging Plants) 
C-34 (Portable Batching Bins) MSU 
B-19 (Steel Forms) BITUMINOUS PAVING FORMS 
ROAD FORMS (with lip curb 


Tee ELE 


eee ed ne a 

Te 

Ue Le atl LB) 

MCRL 

Ve ORT eae 
CRETE BUCKETS 


Address 


(Type of construction usually engaged in) 


SIT: TESTERS 
NUE age Lah) 


STEEL FORM & IRON Co. '0 B0xES 


WARREN, OHIO - U.S.A 


Men and Jobs 


Maj. Richard L. Rice, Raleigh, \. C 
a 1941 graduate of North Caroling 
State College in architectural enginee, 
ing, is now in Berlin as an engineer 
the Allied Council Building, quarters oj 
the occupation authorities of the {oy 
main powers. 


Reigel Fetterman, Port Clinton, Ohio 
who recently received a discharge afte 
serving as a first lieutenant in the Army, 
has been named project engineer {y 
Ottawa County, with the State High. 
way Department. 


Col. John W. Wheeler has retumed 
to the Chicago, Burlington and Quine 
Railroad as executive assistant after 
4% years service with the U.S. Am 
Engineers. Entering active service jp 
January, 1941, as commanding office 
of the 113th Engineering Regiment 
Col. Wheeler directed the construction 
of the first airport at Hudson Bay, Can. 
ada, in 1942. Later he supervised con. 
struction of the Alcan Highway and a 
one time was assigned as an engineer 
ing consultant on the Ledo Road. 

Col. Wheeler was appointed chief en 
gineer of the 16th Corps on January 5, 
1944, and served with the 9th Army i 
France, Belgium, Holland and Ger 
many, taking an active part in th 
Ruhr River campaign, the crossing 0 
the Rhine, and the subsequent occups 
tion of the Ruhr industrial district. 


Robert D. Mitchell has been relieved 
from active duty as major, Sn. C., ant 
is now engaged by his former employer 
Malcolm Pimie, consulting engineer 
New York City. In Mr. Mitchell’s two 
year’s service with the Army he serv 
as assistant chief of the engineering st’ 
tion, division of health and eanitatio 
Office of Inter-American Affairs. 


Jj. F. Byxbee, a graduate of Lelav 
Stanford University, former city eng 
neer and recently consulting enginet! 
of Palo Alto, Calif., has terminate 
his work for the public works depat 
ment, In Jan. 1941, he resigned as ci! 
engineer, after 35 years service and 
came consultant on a part-time bass 
Mr. Byxbee was appointed full-time ct 
engineer in 1906 after having served 4 
part-time engineer since 1902 


Bernal H. Swab has joined the s 
of Jones and Henry, consulting ens 
eers, Toledo, Ohio. He recently 00 
pleted a large flood control and drains! 
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ness “ff CONTINENTAL ... BUILDING THE HIGHWAYS OF PEACE 


id sanitation 
A fairs. 

On the highways of peace, as well as on the highways to Victory, 
ite of Lelant 
ier city eng 


ing enginety stamina and versatility. In the crane that loads the trucks — in 


is terminates 


Continental Red Seal Engines are proving again and again their 


works depat the trucks themselves — and in the spreaders that lay the pave- 
i and ment there’s Red Seal Power. Every Continental Red Seal engine 
oo has the added stamina, the dependable power created by the Con- 
ing served tinental team of advanced engineering and precision production. 


cling Continental Motors [orporation 
|and drains MUSKEGON, MICHIGAN 
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longer Run for UES 3 cre 


E right shape can make 
box-office success, and in the 
transmission business there's 
another kind of shape that as- 
sures a long and steady run to 
gwners of heavy duty trucks 
and busses. 


We're talking about the cross- 
section shape of the teeth in 
the transmission gears. For a 
long time there has been a 
standard, conventional shape 
for such teeth which most 
people accepted without ques- 
tion. But Fuller engineers, seek- 
ing to improve the service life 
of Fuller gears, did question 
the conventional tooth; and, as 
@ result of research and plan- 
ning, developed a different 
shape which made the teeth 


much stronger 


Thousands of Fuller Trans- 
missions, in actual service of 
the most severe types, have 
proved the extra strength of the 
profile thus developed. The dif- 
ferent tooth shape has been 
standard with Fuller for several 
years—and will be standard in 
the Fuller Transmission of 
Tomorrow. 


If you have Fullér Transmis- 
sions in present equipment, do 
not attempt to replace a gear 
with one not made by Fuller 
because it will not “fit” per- 
fectly. And, if you’re thinking 
about new equipment, remem- 
ber the importance of “‘shape” 
in transmission value, and in- 
sist on Fuller. 


FULLER MANUFACTURING COMPANY, TRANSMISSION DIVISION 


KALAMAZOO 13F, 


Unit Drop Forge Division, Mii 


MICHIGAN 


lwovkee 1, Wisconsin 





MacArthur 


35 YEARS INSTALLING PILES 
OF EVERY TYPE 
CAST-IN-PLACE STEEL 


CONCRETE 


COMPOSITE 


SECTIONAL PIPE 
TIMBER 


SOIL AND ROCK EXPLORATION 


SST ee 
YT 


project near Belem, Para Brazil, for 
Division of Health and Sanitation of 4 
office of the Coordinator of Inter- Ame 
can Affairs. This project, near the mo 

of the Amazon River, was construc 
with native labor and without mechan; 

equipment. Mr. Swab is a graduate J 
Purdue University and was previoys 
associated with the Sanitary District J 
Indianapolis, the Sanitary District , 
Chicago, the firm of Greeley and Hy 
sen, and with William C. Olsen of R 

eigh, N. C. He also served as city ¢ 
gineer of Altoona, Pa. 


F. R. Johnson, engineer for Bute 
County, Iowa, since 1943, resigned p 
cently because of ill health. He was 
ployed by the state highway comnj 
sion at Mason City, Ia., before he 
county engineer. 


J. G. McFadden, assistant Jasy 
County, Iowa, engineer, has been a) 
pointed Newton, Iowa, city engineer, 


Carroll T. Sinclair has become chisl 
engineer of the engineering and co 
struction department, Duquesne Ligh 
Co., Pittsburgh, Pa. Walter S. Churdj 
has been made assistant general super 
intendent of construction. Ralph 8 
Horner, formerly design engineer, v 
named structural engineer, and Fred 
Jernberg assistant structural engineer, 


Eugene N. Smith, who has been heal 
of the city building inspection divisicy 
of Wichita, Kan., for the last 11 y 
has been made director of service, su 
ceeding P. L. Brockway who becoms 
planning engineer for development 
public improvement programs and ope 
ation schedules. 


James Howland of Oregon City, 0 
has been promoted from captain 
major in the Army. He studied engi 
eering at Oregon State College, and 
ceived his master’s degree from Ma 
chusetts Institute of Technology. Hee 
tered the service in June, 1941, and hi 
spent more than three years overseid 
In October, 1944, he was given 
Legion of Merit award. 


Howard Minier has been appointe 
county road engineer by the Bran 
County, Mich., Road Commission. He: 
a former city engineer of Battle Cree 


Promotion of Jed N. Robinson, 19 
graduate of A. & M. College, to be A 
tin district engineer for the Texas Hig 
way Commission has been announce 
He has been assistant district engin¢ 
at Tyler. He will succeed Jim Doug 


MacARTHUR CONCRETE PILE CORPORATION transferred from the Austin to the Hot 


18 EAST 48th STREET. NEW YORK 17, N. Y ton district of the Highway Commissi 
SORES pe :,  heaine . eR Robinson has been employed by 


Texas Department for seventeen ye 
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For timber structures, Oliver offers a complete 
on Ci line of fasteners. Illustrated above are Drive 
n City, 0 ; ; 

captain and Screw Spikes in various styles; Lag 
tudied engin Screws and special fasteners. These are 
llege, and available in all sizes and types required for 
from Mas construction work. They are well designed 





ri i and accurately made. Oliver is one of the: 
ars oversea largest and oldest firms in the industry. 


1s given t You place great responsibility in the 
fasteners you use. They perform vital jobs in 
your structures. Where you specify Oliver 
fasteners, you are specifying highest quality. 
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“Registered 
trademarks 


Pulp mill structures, paper mills, and all wet proc- 
ess plants—built of ordinary lumber and materials 
—are inevitably subject to rapid deterioration. 
Roof planks and timbers, window frames and sash, 
floors and walls cannot withstand the steam and 
chemical-laden vapors . . . for long. Wolmanized 
Lumber, the wood impregnated with Wolman 
Salts* preservative, is highly resistant to this 
two-way attack. Wolmanized Lumber lasts three 
to five times longer! 


The advantages of building with wood 


Building with wood 
means ease and 

of erection, light weight, 
resilience, high insulat- 
ing value, paintability, 
low first cost and... 
when Wolmanized... 
long li 


FLAMEPROOFING 


WOLMANIZING 


CREOSOTING 


16449 McCORMICK BUILDING, CHICAGO 4, ILLINOIS 


Elections and 
Activities 


A. Middleton has been elected pres. 
dent of the newly formed Victoria, } 
C., Contractors’ Association. This groy; 
hopes to join with similar ones 1«) {orp 
the British Columbia Contractors’ 4. 


| sociation to protect small building cop. 


tractors and members of sub-trades jy 
their daily business operations. 4 


| Whiteman has been named vice-presi. 


dent of the Victoria association. P. \{ 
Townsend is secretary-treasurer: J. \. 
Finlay publicity chairman; and H. R 
Brown, H. Bradley, D. Donaldson, 4 
E. Evans, W. J. Drysdale and W. § 
Bartlett executive members. 


The North Carolina Society of Eng. 
neers is sponsoring a series of meeting 
throughout the state to unite engineer 
for economic improvement. The society 
has grown from 49 members to 750, 
with about twice that number of qual 
fied engineers in the state available for 
membership. Necessity of a compre. 
hensive study of the present salary scak 
of engineers in North Carolina is lx. 
ing emphasized in order that it may be 
adjusted to a level whereby the stat 
may compete with other areas in bid. 
ding for competent -engineers on con 
struction projects. 

The society has announced plans {o: 
opening an office at Raleigh and ha 
received from its nominating committe 
this slate of officers: T. P. Hewitt. Wil 
mington, president; William E. Henn, 
Charlotte and W. Paul Lyman, Raleigh, 
vice presidents; Withers Davis, Clinton, 
Martin Swartz, Greenville, Earl ¢. 
Dameron, Durham, T. B. Cunter, Re 
leigh, R. P. Reece, Winston-Salem, Nei 
Brown, Charlotte, Weldon Weir of Ashe 
ville and William F. Humbert, Spra. 
members of the board of directors. 


The following officers have bea 
elected for the Springfield IIl., Builé 
ing and Construction Trade Council 
Louis Rodier, president; G. B. Good 
vice president; J. Earl Welch, secretay 
and treasurer; Charles Carey, serge 
at arms; and Karl Bitschenauer, 
nest Smith, and Frank Conway, trustee 


Col. Lynn C. Barnes, district An 
engineer, has been elected president 
Twin Cities chapter of Society of Amet 
can Military Engineers. Other office 
named at the organization’s first meeti 
in three years are: Philip J. McCaul 
Minn., state highway department. vi0 
president, and Maj. Neil F. Kingsley 
Minneapolis, secretary-treasurer. 
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Fairbanks-Morse 


MAGNETO 


Engineered by men who know 
engines inside and out. 

With Super-Spark, starts are 
swift and sure regardless of 
the weather. And you'll save 
fuel, to say nothing of time 
and trouble. 


On engines from one to six 
cylinders, over one million 
Fairbanks-Morse Magnetos 
are now in use. Their depend- 
ability is proved, 

There is a near-by Fair- 
banks-Morse Magneto Service 
Station ready to serve you, or 
write Fairbanks, Morse & Co., 
Beloit, Wisconsin. 


Send for Free 
Literature 


cccccccecccessfhf ee 
FAIRBANKS, MORSE & CO. 
BELOIT, WISCONSIN 


Please send me free literature on Fairbanks- 
Morse Magnetos. 


144 


New Aids to the Constructor 


Lubricator 


An ordinary grease container can 
readily be converted into a 25-lb. high 
pressure grease gun with the new Lin- 
coln Handi-Luber, the manufacturer an- 
nounces. This Model 1266 unit is a 
compact and sturdy grease pump, 
equipped with a 5-ft. hose assembly 
with hydraulic coupler for contacting 
all Kleenseal and hydraulic fittings. 

The pump, manually operated, will 
dispense either light cup grease or 
viscous types, and can develop 5.000 
psi. pressure.—Lincoln Engineering Co., 
5701 Natural Bridge Ave., St. Luuis 20, 
Mo. 


Mercury Arc Converter 


Electronically changing power at 
commercial frequencies of 60 or 25 
cycles into 1,000 to 2.000 cycle power, 
a new mercury arc converter is said to 


be useful in the field of induction heat- 
ing applications. With low operating 
and maintenance cost, the water-covled 
unit is quiet and requires no ventilation 
or air-filtering. 

As the converter offers no vibration 
problem, heavy and expensive founda- 
tions are unnecessary.—Allis-Chalmers, 
Milwaukee, Wis. 


o o 7 


Masonry Cement 


Developed after analysis of properties 
desired by masons under actual jub 
conditions, a new masonry cement em- 
bodies six principal characteristics: 
plasticity; high water retention; strong 
bond; controlled setting time; water 
repellency; ability to hold color. This 
cement is said to exceed the require- 
ments of Federal Specifications SS-C- 
18-lb. and A.S.T.M. Specification C91- 
44T. 

Lone Star masonry cement is packed 
in multi-wall 70 Ib., or 1 cu. ft., bags; 
it is shipped in carloads or in mixed 
cars with Lone Staf~portland cement 
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and “Incor” 24-Hour cement.—Lon, 
Star Cement Corp., 342 Madison Ave. 
New York 17, N. Y. 


Cold Cathode Lamp 


Instantaneous in starting, and with, 
life expectancy of 10.000 hours, the ney 
“Colovolt” cold cathode fluorescent 
lamp is guaranteed fur a year againg 
failure. Employing the standard 93-jp, 
lamps, “Simplicity” assemblies make 
available an 8-ft. unit, or continuou 
line lighting in multiples of 8 ft. 

These assemblies are furnished com. 
pletely wired, with ballasts, ready tp 
mount; the bottom cover is removable 
for easy lamp replacement. The lam 
operates from 110-125 volts, 60 cycle 
A.C. Pewer factor is 99 percent cor. 
rected, and the lamp is essentially 
stroboscopic free—General Lumines 
cent Corp., 638 Federal St., Chicugo §, 
Ill. 


Pavement Breaker 


Because of its ability to pass through 
low doors, a new three-wheel pavement 
breaker is adaptable to breaking out 
floors in addition to small patching on 
highway work, etc. The raised boum is 
held in place by a rear brace from 
pin at the top of the boom fastened to 
the deck near the front wheel. 

This breaker, which is said to tov 
well up to 50 mph., cuts a width rang. 
ing from 6 in. to 5 ft. Swing, blow and 
machine propulsion are pneumatically 
operated from controls within easy reach 


RS SS0I. on. hich 5% 


of .the. operator.—Rapid Pavemen 
Breaker Co., 1517 Santa Fe Ave., Lo 
Angeles 21, Calif. 


All-Position Electrode 


Suitable for welding a wide variety 
of joints in all positions, a new shielded 
are electrode, “Fleetweld 47”, is said 
to have low spatter loss, easy slag re 
moval and excellent re-striking char- 
acteristics, and to produce smooth, uti- 
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: LET “ER TRAVEL! 


ass through . a 
Tena Materials move quickly... 


eaking ou smoothly ...carried by flexible 
a. YELLOW STRAND BRAIDED SLINGS* 


oo 3 When a job’s moving on schedule, it’s costly to have it slowed 
a by sling equipment. What you want—in factory, shop, warehouse 

te 8 ts or yard—1s aan in the handling of sling loads. Yellow Strand 
ea Braided Safety Slings promote this smoothness. Their flexibility, 


width rang. 


,, blow and kink-resistance and light weight enable operators to give each 


lift more accurate control ...to run a series of pickups without 
wasted time or motion. F 

Patented braiding puts added limberness into long-wearing ee 2 a 
Yellow Strand Wire Rope. The sling conforms to odd shapes, — , » 
gtips curved objects firmly, takes thimbles, turnbuckles and RIGGERS’ HAND BOOK FREE 
other fittings readily. Weighing less than chain, braided slings Shows sling types, fittings, 
are easily carried, fastened and detached, using a minimum crew. capacities. Write for your copy. 
Employees welcome their security on big tonnage litts, their a cal alienate 
Manila-like convenience for small jobs. eiasec, aseee, saneeete 

Yellow Strand Braided Slings are practicable for loads ranging we 
from a 40-Ib. drum to a 300-ton locomotive. Send details of your 
application now and let B&B engineers offer a recommendation. 

Broderick & Bascom Rope Co., St. Louis 15, Mo. Branches: New 

Pavement York, Chicago, Houston, Portland, Seattle. Factories: St. Louis, 
e Ave. lof. Seattle, Peoria. 


eumatically 
) easy reach 





BRODERICK & BASCOM 


é BRA/DED SAFETY SLINGS 
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BUY IT! 


. .. by name! The one 
sure way of getting uni- 
form drafting results 
every day is to teil your 
supplier “1 want Ark- 
wright” — every time! 


' \ “ 
\ S ~/ 
wf 


Sold by leading drawing 
moterial dealers everywhere 


TRY IT! 


Your own versatile pen- 
cil can tell you more 
about Arkwright Tracing 
Cloth than all the words 
in Webster's. Try it once 
-—and drow your own 
conclusions! 


SSSSS 
SSE 
< = 


a 


. - « to preserve indefi- 
nitely the perfection of 
your work. For Ark- 
wright quality never 
varies — never lets you 
down! Arkwright Fin- 
ishing Co., Providence, 
Rhode Island. 
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form beads. Full penetration of 14.ip 
plate can be obtained by welding on 
pass from each side. : 

This electrode, which may be used 
with alternating or direct current j; 
available, in 50-lb. containers, in 5/3) 
x 14, 3/16 x 14, %4 x 18, and 5/16; 
18-in. sizes—The Lincoln Electric Co. 
Cleveland 1, Ohio. 


e e ~ 


Portable Supply Tank 


Designed for use with the Wood 
Roadmixer, but adaptable to other tray. 
eling mixing plants and for any of. 
the-highway work, a new Wood portable 
supply tank carries road oils, emulsions 
or cut-backs; it can transfer or tempo. 
rarily store practically any fluid. The 


3,000-gal. tank is divided into 1,00) 
and 2,000 gal. compartments, and 
3-in. Roper pump, powered with either 
a Chrysler or Ford industrial engine, 
is mounted at the rear. 

Tandem rear wheels are mounted on 
a walking beam and front wheels ona 
center pin. This, plus springless sus- 
pension, is said to eliminate twisting 
and torsional stresses, to keep load on 
an even keel and to distribute weigh 
evenly.—Wood Manufacturing Co., 816 
W. 5th St., Los Angeles 13, Calif. 


Commercial Trucks 
The WPB has authorized the manu: 


facture of ten different models of com- 
mercial trucks, in a wide range of 
power ratings, gear ratios, wheelbase 
lengths and tonnage capacities. 

One of the 1945 features in all heavy 
duty Federal models, 45M-60MA inclu: 
sive, will be the incorporation of a new 
and heavier steering gear mechanism 
with anti-friction knuckle bearings 
which will assure easier steering with 
heavy loads. To be continued as stant- 
ard equipment on all Federal truck 
scheduled for production in 1945 wil 
be the vacuum crankcase ventilatin 
system. This system employs the 
gine vacuum to withdraw from th 
crankcase acid and sludge forming 
vapors at all engine speeds, thus pre 
venting their accumulation in the crank: 
case and adding many miles to engitt 
life. A combination of oil bath a 
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a SPECIFY ZURN BUILDING, PLUMBING 


igless «us (DRAINAGE SYSTEM ENGINEERING SERVICE 


. aad Clogged drains and improper or insufficient drainage facilities, 
, ( on 


ate weigh slowing undrained water to run free, can decay, and destroy the 
g Co., 816 mapest designed buildings. Specify Zurn for correct and complete 
valif. plumbing drainage engineering and installation service. 


Zurn Z-120 Roof Drain above is installed in a fabricated steel 
ks oof, Intregal expansion joint compensates for movement by the 
oof due to rain or snow loads, or expansion and contraction of 























= Poa jrainage pipe lines. Eliminates leaks caused by torn or loose 

: a oof felts. Extra large non-clogging dome strainer insures rapid 

dsoolbant frainage at all times. Strainer-to-outlet open area ratio is from 

ties. B:1 (6 pipe) to 30:1 (2” pipe). 

ase om Consult Zurn—represented in principal cities. We are backed ae age “ete 

n of a new MEY 40 years of specialized service in research, invention, design ERIE, PA., U. S. A. 

mechanism Je"d manufacturing. Please send me complete Catalog and Draindicater. 
bearings, 


iiking wih The Zurn line includes drains for every service condition, and 
d as stand fare’ Cll types of building material and construction. 


eral “a ENGINEERED PROTECTION FOR HUMAN HEALTH AND MODERN STRUCTURES. at oe 

. 1945 : oe ‘ 

ventilatin: J. A. ZURN MFG. CO. ADDRESS 000... 
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DRAWING 


cleaner and oil filler which prevents 
the ventilating system from sucking 
dust-laden air into the crankcase will 
also be continued on all models.— 
Federal Motor Truck Co., Detroit 9, 
Mich. 


Safety Splice 
A splice flexible to the terminal and 
developing the rope’s full strength is 
said to be possible with the new Acco- 
Lok safety splice. With it, the rope 


structure is not distorted, and stress is 
equal in all strands. The splice applies 
the load stress in a direct line with the 
pull of the load. 

The splice is open for visual inspec- 
tion at all times, and may be used with 
any standard hook, ring, shackle or 
thimble.—American Chain & Cable Co., 
Bridgeport, Conn. 


Truck Loader 


Capable of making a complete load- 
ing cycle every six seconds, the new 
1 yd. capacity Jumbo truck loader is 
hydraulically operated. It operates with 
one lever from the cab, and all opera- 
tions are in full view of the driver. 

This loader, adaptable to many large 
and small road repair and clearing serv- 


ices, snow removal, etc., is of rugged 
construction and may be used with any 
“cab over” or conventional truck. The 
shovel can be stopped in any position, 
and the shovel arms can be automatic- 
ally locked into the body to add stability 
during spreading operations.—W estern 
Industrial Engineering Co., 3301 Med- 
ford St., Los Angeles 33, Calif. 


Hose Safety Valve 


A simple, positive aid to eliminate 
dangerous whipping action when a 
high pressure air hose breaks or a 
connection fails is found in the new 
Aveco No. 1000 Limit-Flo safety valve, 


| it is claimed. This valve closes the 


line when the flow of free air exceeg, 
a predetermined amount. 

This valve, to be installed immed). 
ately above the upstream end of th 
supply hose, is available for <sever,| 
pressures and capacities.—Associate; 
Valve & Engineering Co., 510 North 
Dearborn St., Chicago 10, Ill. 


De-lonization System 


Raw water may be quickly converte 
into chemically pure water, meeting 
predetermined specifications, by th 
new Dorrco D-I de-ionization system, 
it is claimed. The unit regulates th 
exact degree of purity, softness and 
mineral content for specific uses. Us 
of silica-free exchange material makes 
possible long runs between regener. 
tion. 

Water is processed in two steps. The 
first stage passes raw water over 4 


bed of exchange material to remove 
calcium and magnesium constituents; 
sodium and other metallic salts ca 
also be removed if desired. In the 
second step the anion exchanger ab 
sorbs the acid resulting from the initia 
step.—The Dorr Co., Inc., 570 Lexing 
ton Ave., New York, N. Y. 


Cockroach-Repellent Cement 


Incorporating finely divided copper ia 
magnesium oxychloride cement provides 
a floor covering that has a lethal effec 
upon yeast, bacteria and molds, as well 
as a distinct repellency for cockroaches. 
This cement also can drain off static 
electricity, a safety factor not to be over 
looked where inflammable materials # 
explosives are stored. This “Hubbel: 
lite” cement can be applied 3% to 14 in 
thick on ordinary cement or woodet 
floors. Its adhesive properties are sail 
to be excellent. 

A floor treated with the cement ca 
be used for traffic 24 hours after it ha 
been laid, but its toxic properties ar 
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; ee Easy steering is just as important in trucks, buses, tractors, 
to remo He , a. and road machines as in passenger cars and perhaps 
nstituents; fr: ie more so, for in most cases they are operated continuously 
salts cm ‘A for longer periods. The operator stays at the wheel of a 
commercial vehicle for hours at a stretch—and hard steering 

causes serious fatigue. 


When equipped with Gemmer Steering these vehicles 
steer with an ease comparable to that of a pas- 
senger car. The fatiguing, heavy work is absent. 


Design of the Gemmer Steering Gear is simple, 
sturdy. The hour glass worm—mounted on 
roller bearings—bears on gear teeth that 
: Mer LNG roll—providing highest efficiency—smooth, easy 
Ids, as . - ee ie transfer of power. Design banishes “lost motion” 
" — | i pee a and minimizes wear. Steering is always firm, 
to be over: TS the Nal he oe ae responsive, positive, with absence of rubbery feeling 
on mee Te, Pg Pa or wander. Maintenance is rarely, if ever, needed. 
DRIVERS Will Tell You Gemmer Provides Passenger 

Car Ease of Steering. — 


es are said : wohl ink 4 


oo: ME CMC OM Ae a 


after it ha: 
perties are 
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Taytor Spiral Pipe, though remarkably 
light in weight, is a real champion in all around performance. 

Many of its uses in the field are well recognized. Water lines over 
rough country, dredge lines, jobs where pipe is to be moved and changed, 
are some of the ideal applications for Taylor Spiral Pipe. So well does it 


serve on jobs of this kind that many construction men regard Taylor | 


Spiral as special purpose pipe and are tempted to leave well enough alone. 
But this “light heavyweight” in piping doesn’t rest on its laurels — 
far from it! The economical way it handles the everyday run of piping 
jobs will make you want to switch to Taylor Spiral for nearly all mod- 
erate and low pressure services—services that ordinarily have been re- 
garded as the stronghold of time-honored Standard Thickness pipe. 


As for strength — the spiral seam in Taylor Pipe actually makes it 
stronger than any other type of pipe, size for size and gauge for gauge. 
This reinforcing seam gives Taylor Spiral Pipe greater bursting strength, 
greater collapsing strength, greater longitudinal stiffness than even a 
seamless pipe of equal wall thickness. 


When you plan that next piping job consider using Taylor Spiral 
Pipe. The savings will be mighty worthwhile and the many jobs you will 
find for this economical piping may surprise you. 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works: Chicago, P. O. Box 485 
New York Office: 50 Church St. 
Philadelphia Office: Broad Street Station Bldg. 


not present for a full three week: 4, 
ing which time no water may }). a, 


p 


plied.pMarketed through the // } 
Robertson Co., Pittsburgh, Pa. 


Cylindrical Crane Cab 


Full vision, comfortable seated 9; 


trol and air conditioning are incorpo. 


rated in a new Model RPA cylindrica) 


| cab for overhead traveling cranes with 


magnetic control. It is 6 ft. 6 in. high 
and 4 ft. 6 in. dia. 

Full length transparent panels are o/ 
a new shatterproof plastic, imperviou: 
to certain injurious gases. Maste; 


switches are conveniently located; hoist 
and trolley switches are attached to the 
right and left arms of the chair and 
the bridge switch on the floor is con- 
trolled by the right foot. The air-cooled 
air conditioning unit provides fresh, 
clean air at any normal temperature, 
and the cab is well sealed and insulated. 
A traveling platform serves as a vest 
bule to the cab and gives access to the 
exterior for window washing.—Cleve- 
land Crane & Engineering Co., Wick- 
liffe, Ohio. 


° ° . 


Cargo Crane 


Said to be exceptionally maneuver 
able, a new Model YC-5 Cargocrane i: 
one-man operated and supplied wit 
abundant power. It can lift from 2,% 
lb. at 15-ft. radius up to 15,000 |b. # 
3%-ft. radius. The boom swings a full 
210 deg.; the chassis has a short tur 
ing radius; the wheelbase is 10 ft. 9 
The unit, so designed that the operate! 
gets a clear view of the work from # 
angles, operates by a three-speed tran: 
mission from a 57 hp. gas engine. 

The goose-neck boom, 20 ft. long, ¢# 
be furnished either in one piece or telt 
scopic type.—Link-Belt Speeder Corp. 
307 North Michigan Ave., Chicago, |! 
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SAYS THE MAN IN THE HELMET— 


MENA LSE BR. 


ab ee Want an easy-working 
bee electrode? Then try this 
os swell AIRCO No. 90... 


6 in. high (AWS Classification E-6013) 
els are of “A kid can do a grand 


mpervious 


i all-position job with this 
A.C. and D.C. electrode. °” 


4 SER 2 
‘ hea ire 


“FOR WELDING LIGHT-GAUGE STEELS 
use Airco No. 90-A. It’s a honey for 

welding chrome-moly and similar air- 
pepe F ; ; craft steels and it’s made in 1/16”, 
ee oe ae x a / 5/64”, and 3/32” sizes.” 


e air-coolei = ce =| tae ea oo Airco No. 90 and No. 90A conform to 
er does f ‘the are when Welding in G vertical == requirements of AWS Classification £6013. 
tated . aseeiBledtinss: MEME alae ‘et Bevairccnn : For full details on Airco’s complete line of 
ie vel oan es = =—=—i(i‘é electrodes for every welding need — get 
cess to the ae ts in touch with your local Airco office and 
oe a ee "__ have them send you 
- = ee i a free copy of Cata- 
log No. 120. If you 

wish, address your 

request to the New 


York office, Dept. EN. 


ated ; hoist 


' Maneuver 
irgocrane is 
pplied with ee eee ) @ Fore act k ae 
from 2,90 Sa : : Cal ow ae : 

5,000 Ib. # - Reaerertineds of ta te ni oo -. WS Arr Repucrion 
wings a full ; ues at General Offices : 60 EAST 42nd STREET, NEW YORK 17, M. Y. 
short tur: peck PR Deas 9 ae os - In Texas: MAGNOLIA AIRCO GAS PRODUCTS Co, 


; 10 ft. 9 Offices in-off Principal Cities 
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Manufacturers’ Activities 


In ORDER to enable R. G. LeTourneau 
to devote more time to research and en- 
gineering activi- 
ties, R. G. LeTour- 
neau, Inc., Peoria, 

Ill., announces the 
addition of Robert 
F. Nelson to its 
executive staff as 
vice-president and 
assistant to the 
president. Mr. Nel- 
son, former vice 
president and di- 
rector of the Arma Corp., Brooklyn, 
N. Y., takes to LeTourneau an extensive 
background of engineering, production 
and administrative experience. He will 
work closely with Denn. M. Burgess, 
executive vice-president, and Merle R. 
Yontz, vice president and treasurer. 
One of Mr. Nelson’s first assignments 
will be to assist in establishing a new 
LeTourneau plant in England this Fall. 


Harvey A. MyLanver was appointed 
recently Pacific Coast manager for the 
American Hoist and Derrick Co. of St. 
Paul, Minn. A graduate of the Univer- 
sity of Arizona, with many years ex- 
perience in the heavy equipment field, 
he will be in charge of the company’s 
offices in the Russ Building, San Fran- 
cisco. 


THE APPOINTMENT of W. O. Lawrence 
as plant manager of the Leeds, Ala., 
plant of the Universal Atlas Cement Co., 
United States Steel Corp. subsidiary, 
has been announced by Louis M. Fun- 
derburg, general operating manager. 
Mr. Lawrence has been acting manager 
of the Leeds Plant since March 16, 1945, 
when he succeeded John P. Camm who 
at that time became plant manager of 
the company’s Osborn, Ohio, plant. Mr. 
Lawrence joined Universal Atlas at 
Leeds in 1933, serving as operator in 
the burning department, laboratory tech- 
nician, clerk in the operating and con- 
struction departments, and as drafts- 
man. He spent two years at the New 
York office as a field engineer, and re- 
turned to Leeds in 1942 as assistant 
plant manager. 

Tue CeLotex Corp., Chicago, IIL, 
has announced that lightweight celo- 
crete aggregate will be manufactured 
in a recently opened government-owned 
plant at South Chicago, Ill. Production 
is expected to begin at once. 

The plant is operated by the Repub- 
lic Steel Corp. and is well situated to 
take care of an increasing demand for 


lightweight aggregate for concrete cop. 
struction in the midwest states. It jy 
said to be the largest plant of its kind 
in the United States. 


Ratpx S. Srecrist has joined The 
Commercial Shearing & Stamping Co, 
Youngstown, Ohio, as salesman for tup. 
nel supports. Mr. Siegrist was formerly 
with Hercules Powder Co. as explosives 
engineer and salesman. 


J. S. Murray has been appointed 
Pittsburgh district manager for the 
Alliance Machine Co., Alliance, Ohio, 
manufacturers of cranes, charging ma. 
chines and similar steel plant equip 
ment. He formerly was engineer for 
Follansbee Steel Corp, Follansbee, W. 
Va., where he has been employed since 
1909. 


Forrest H. Ramace has been mak 
assistant manager of sales of the pip 
division, Republic Steel Corp. Ramage 
attended Ohio State University and was 
graduated from Michigan College o 
Mining and Technology in 1924, with 
the degrees of B.S. and E.M. He joined 
Republic Iron & Stee] Co. as metallurg. 
ist in 1926. 


A. S. Haacman has resigned fron 
Foster-Wheeler Corp. and is now con- 
nected with Simon Holland & Son, Inc, 
steel fabricators, Brooklyn, N. Y. in 
charge of sales. Mr. Haagman, a for. 
mer executive of Easton Structural 
Steel Co., has been long connected with 
the steel industry and is returning to 
that field to prepare for postwar con 
struction. 


Cox. JoserH P. Wooptock has been 
elected executive vice-president of Roch- 
ester Ropes and — 
will take over his » 
duties as soon as 
he can be released 
from his present 
assignment as as- 
sociate director. of 
the Office of Sur- 
plus Property in 
the Reconstruction 
Finance Corpora- 
tion. Formerly he 
was executive officer under W. L. Clay 
ton in the Surplus War Property A¢ 
ministration, having been detailed from 
the Army to that assignment by lt 
Gen. Lucius D. Clay. 

Colonel Woodlock entered the Arm) 
shortly after Pear] Harbor, resignim 
his position as director of warehoust 
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AMERICA'S MOST COMPLETE LINE OF MATERIAL HANDLING BUCKETS 


We build a wider and more complete line of material handling buckets 
than any other manufacturer. 
Volume production methods enable us to build a better bucket with 
amazing economies in manufacturing. 


.-- Experience Counts... 


Pullshovel 
% and % yd. 


Clamshell 
sizes %e to 2 yds. 


Shovel 
sizes 7s to 18 yds. 


Dragline 
s ¥s, V2, %, 1, 
V2, 2, 22 yds. 


Quality Since 1880 


- PETTIBONE TEAL Ga MILLE 


4700 West Division Street, Chicago 5], Illinois 
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This new CLAYTON Check Valve 
positively prevents SURGE! 


ir 
I 


aS 


SURGEMASTER 
provides no-surge, 
ao-slam control. 


At last .. . the Check Valve that provides controlled 
surge protection. The Clayron HY DROMATIC 
Check Valve is entirely hydraulic in operation. It 
cannot slam. It positively prevents surge. 

The HYDROMATIC Check Valve operates like 
a hydraulic door closer. In closing, the final action 
is throttled, thus effectively preventing surge. The 
opening operation is similarly controlled. Action in 
either direction starts by equalizing pressures grad- 
ually, without shock or water hammer. 

Pressure to open and close the valve is directed 
through the SURGEMASTER Control which is ad- 
justable to permit changing the speed of we 
and closing to meet all conditions. 


Write for Descriptive Bulletin « Representatives iu Principal Cities 


VALVE DIVISION 


AYTON 
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for the Crucible Steel Co., New York 
Prior to that for eleven years he wa; 
assistant to the vice-president in charg. 
of marketing, B. F. Goodrich (po. 
Akron, Ohio. Colonel Woodlock jj} 
make his headquarters in Culpeper, 
Va., where are the company’s execy. 
tive offices and its principal manufac 
turing operations. 


Warrer A. RENTSCHLER, vice-presi. 
dent ard secretary-of the Genera! Ma. 
chinery Corp., Hamilton, Ohio, has been 
elected vice-president and treasurer, suc. 
ceeding the late Col. Sidney Waldon 
J. E. Peterson, a former vice-president, 
was named vice-president and secretary 


THE GrirFin§ ENGINEERING Corp, 
southern branch of the Griffin Well. 
point Corp., New York City, has moved 
to 2016 East Adams Street, Jacksonville 
2, Fla. Neill N. Payne is manager 
\mong the services rendered there are 
the rental and sale of wellpoint systems, 
centrifugal pumps 14% to 10 in. in size, 
portable engine-driven generators and 
portable floodlighting equipment. 


Tue Boarp of directors of the Bitumi- 
nous Concrete Producers Association 
Columbus, Ohio, has selected Lloyd 
Burgess as engineer-director, succeed 
ing Fred E. Swineford. Mr. Burgess ha: 
had more than 20 years of highway ex 
perience. He served for several years a: 
assistant to the bituminous engineer {0 
the Ohio Highway Department. The a: 
sociation was formed in August, 1943 
as a non-profit group to extend the us 
of bituminous concrete and improve it: 
quality through study and research 0! 
the techniques of mixing, spreading. and 
finishing, according to Guy F. Atkins 
executive secretary. 


W. O. Bares, Jr., vice president o! 
Caterpillar Tractor Co., Peoria, IIl., ha: 
moved to San 
Leandro, Calif., to 
assume full-time 
administrative re- 
sponsibilities as 
manager of the 
company’s offices 
and plant there. A 
native of Joliet, 

Ill, Mr. Bates is 

a pioneer in the 

track-type tractor 

industry with which he has been afi 
ated almost continuously since he et 
tered the employ of the Bates Machin 
and Tractor Co. in 1912 upon gradi; 
ation from Cornell University. He we 
connected with the Bates Co. until 
1935. Following two years during 
which he was in business for himsel 
as a consulting engineer, Mr. Bate 
joined the Caterpillar Tractor Co. # 
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GHERES BEEN A BIG CHANGE 


* Just try to persuade the owner of a modern mechan- 
ical corn picker to go back to the old hand-picking 
methods. 

And try to induce an operator of heavy-duty equip- 
ment to return to ordinary tapered roller bearings, 
once he has used Tyson... 


president o! 


Yes, there’s been tremendous improvement in bear- 


ings. Tyson found the way to add 30% more load- 
carrying rollers around the raceway. Result: (1) Extra 
capacity, (2) maximum rigidity, (3) longer life. Most 
users report double the life of ordinary bearings. 

Tyson “All-Rolls” Bearings are interchangeable with 
other tapered roller bearings. Part numbers and prices 
are the same. Next time, use Tyson. 


BBE tyson BEARING CORPORATION - MASSILLON, OHIO 


for himsel 
Mr. Bate: 


ctor Co. i THE LAST WORD IN ANTI-FRICTIONEERING 
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No Idle Home Equipment 
When Repair Parts 
Come by AIR EXPRESS 


Empty spaces on retailers’ shelves or 
shortages of repair parts do not always 
mean that merchandise is not to be had. 
Often it’s merely a matter of ordering a 
little at a time. 

This is where Air Express steps in. It 
speeds merchandise to those shelves—even 
if in small amounts — so that customers do 


not have to be turned away or told that 
their household equipment cannot be re- 
paired for weeks. It brings the spare parts 
stocks of the nation within but a few hours 
of retail stores. Very often, Air Express 
means next day delivery. 

And not only does the speed of Air Ex- 
press meet emergency needs in the retail 
trade, it puts suppliers’ stocks so near at 
hand that it often means greatly reduced 
inventory and, therefore, faster rate of 
turnover. 


Specity Air Express-a Good Business Buy 


Shipments travel at a speed of three miles a minute between principal U. S. towns 
and cities, with cost including special pick-up and delivery. Same-day delivery 
between many airport towns and cities. Rapid air-rail service to 23,000 off-airline 
points in the U. S. Service direct by air to and from scores of foreign countries. 


Write Today for interesting “Map of Post- 
war Town” picturing advantages of Air 
Express to community, business and indus- 
try. Air Express Division, Railway Express 
Agency, 230 Park Avenue, New York 17. 
Or ask for it at any Airline or Express 
office. 
Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 

Representing the AIRLINES of the United Stctes 
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1937 as consulting patent enginecr, be 
coming a vice president of the con, 
pany the following year. 


IN PREPARATION for more intensiy 
sales activity, Robins Conveyors Ine, 
Passaic, N. J., manufacturers of ma. 
terials handling machinery, has reo. 
ganized its sales department, which 
continues under the direction of Harold 
Von Thaden, first vice-president. 

Under the new plan, E. C. Salzman 
vice-president, formerly in charge oj 
sales, assumes responsibility for all e. 
port operations, including dealings wit 
foreign affiliates and agents. Mr. Sal. 
man’s headquarters will be located a 
the 70 Pine St., New York City, offices 
of the company. 

Moving to Passaic from the Chicagy 
office, which was under his charge, J. 
Meissner, vice-president, takes ove; 
control of all engineering sales and o{ 
the field engineers who devote thei: 
attention solely to designing and engi. 
neering materials handling projects and 
plants. 

The equipment sales section is now 
under A. E. Conover, formerly manager 
of the vibrating machinery division. His 
responsibilities include the direction of 
the field engineering staff concerned 
with the sale of equipment, where littk 
or no engineering is involved. 

Sales research and training has bee 
put under T. W. Matchett, secretary of 
Robins Conveyors Inc.; advertising and 
sales promotion remain under E. M 
Perrin; the engineering dept. continue 


‘to be headed by R. W. Eichenberger, 


vice-president. 


Henry BARNHART, formerly manage 
of the shovel and crane division of Lim 
Locomotive Works, Lima, Ohio, ba 
been named vice president in charge o! 
that division. He joined the sales force 
in 1928 as assistant sales manager. I 
1936 he was made general sales mar 
ager of the shovel and crane division, 
and in 1943 he became manager of the 
division. 

Avsert Jay Townsenp, chief me 
chanical engineer has been appointed 
vice president in charge of engineering 
He received engineering training at tht 
University of Michigan. He joine 
Lima in 1917 as calculator, and he 
served successively as chief calculata. 
mechanical engineer and chief mechat- 
ical engineer. 


Tue Joun N. Tuorp Co., 50 Chur 
Street, New York City, has been formed 
by Jack Thorp as a distributor agen 
for well-known lines of constructi@ 
equipment, machinery and railway sv 
plies. Several prominent manufacture 
have already selected the company ! 
represent their lines in New York a 
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Big 22 yard T7 TRAXCAVATOR grading 
new street in San Francisco 


HEN the “go-ahead” signal is given, your 
well-planned construction projects will 

get off to a flying start if you have planned 
“TRAXCAVATE” — for it’s the modern 
earth-moving and material-handling method. 
TRAXCAVATORS, the dependable tractor exca- 
vators, combine in one machine the useful- 
ness of a shovel, loader, scraper, bulldozer, 
anglegrader, etc. There’s a size for every job 
and purpose. Your TRACKSON-“Caterpillar”’ 
dealer will be glad to give you the complete 
and reveabhing story, or write to the 


ee ict from TRACKSON COMPANY, Dept. 
dino © exegna rood | ENR-75, Milwaukee 1, Wisconsin 


REG, U.S. PAT. OFF, 


THE ORIGINAL TRACTOR EXCAVATOR 
f 
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A SAFETY HOOK 
that's aes 
EASY TO USE 
one 

Ly 


ALA 


Since Laughlin’s newly-designed latch 
provides approximately 80% of the 
throat opening of ordinary hoist hooks, 
more and more materials handlers are 
swinging over to the safe side. 

You, too, can add safety to efficiency 
by making loads jolt-proof. Investigate 
these rugged, drop-forged, heat-treated, 
standard-type hoist hooks with sturdy 
latches and stainless steel springs (44 
to 15 ton safe load). 


THE LAUGHLIN HOOK LINE 
Laughlin has the most complete line 
of hooks: grab hooks, hoist hooks, 
cargo hooks and others. All are heat- 
treated, drop-forged and weldless. * 
Distributed through mill, mine, and 
oil field supply houses. For catalog, 
write Dept. 2, The Thomas Laughlin 
Company, Portland 6, Maine. 


lAucHN OF 


vicinity. Mr. Thorp is well known among 
distributors of contractor’s equipment 
end railroad supplies, having been man- 
ager of the construction equipment divi- 
sion of the Chicago Pneumatic Tool Co., 
for eight years, and prior to that, he 
spent twelve years as special representa- 
tive of Ingersoll-Rand Co., in the rail- 
road and construction department. 

Following his service in World War 1 
as major, airplane pilot, U. S. Army, 
Mr. Thorp entered the field of railroad 
and construction as transitman on the 
engineer corps of the Erie Railroad Co., 
later being promoted to track supervisor 
of the Greenwood Lake division and 
Newark Branch, and still later to spe- 
cial representative of the general man- 
ager. 


Hersert P. Mee, a former vice- 
president of Caterpillar Tractor Co., 
Peoria, IIl., died recently in Santa Bar- 
hara, Calif. He joined the C. L: Best 
Tractor Co. in 1920 as credit manager 
and when that company and the Holt 
Mfg. Co. merged in 1925 to form Cater- 
pillar Tractor Co., he became treasurer. 
Two years later he was appointed vice 
president and treasurer, and in 1934 
was made vice president of sales, later 
taking over the additional administra- 
tion of advertising and service. He had 
been retired since 1937. 


THe CLeveranp Crane & ENcINEER- 
inc Co., Wickliffe, Ohio, announces a 
new heavy ma- 
chine division with 
headquarters __in 
Wickliffe. The di- 
vision will be re- 
sponsible for the 
sales of heavy 
Cleveland _over- 
head traveling 
cranes and Steel- 
weld bending 
presses, bulldoz- 
ers and special machinery. 

Charles H. Saiter has been appointed 
sales manager in charge of the divi- 
sion. He was sales manager of the 
former heavy crane department and has 
been with the company for 23 years 
in various engineering and sales capaci- 
ties. 


C. H. Saiter 


R. G. Apams has been promoted to 
assistant district sales manager of the 
Pennsylvania-Dixie Cement Corp. with 
headquarters at Rhodes-Haverty Build- 
ing, Atlanta, Ga. 


New AssIGNMENTs of Portland Ce- 


"ment Association staff have been an- 


nounced. M. J. McMillan, manager of 
the Washington office since 1936, be- 
comes regional manager of the Eastern 
offices, 347 Madison Ave., New York. 


Manufacturers’ 
Publications 


Lubrication Guide for Contractors — 
The second edition of the Gulf “Lubri. 
cation and Maintenance Guide for Con. 
tractors’ Equipment” is a 72-page book 
which contains a wealth of informa. 
tion on a very important subject. The 
chapters are included on engine lubri- 
cation, care of air cleaners, oil filters, 
carburetors, valves, transmission. hy. 
draulic systems, bearings, pumps. bat. 
teries, tires, etc. Perhaps the most 
valuable feature is a general lubrica. 
tion chart—Gulf Oil Corp., Gulf Build. 
ing, Pittsburgh, Pa. 


Earth-moving—A new 16-page book. 
let “There’s Work to be Done,” illus. 
trates numerous jobs previously done 
by the earthmoving contractor and it 
also gives an indication of big jobs that 
lie ahead.—Caterpillar Tractor Co, 
Peoria 8. Ill. 


Sewage Treatment and Disposal— 
A 20-page edition of the bulletin. 
“Measurement, Control] and Chemical 
Treatment of Sewage and Sludge”, ha: 
been prepared for engineers and others 
engaged on sewage treatment problems 
and plant layouts for both large and 
small communities. It contains de 
scriptions of chemical feeders and nev 
types of indicating, recording and inte 
grating flow instruments. Useful refer. 
ence diagrams are also included— 
Builders-Providence, Inc., 9 Codding 
St., Providence 1, R. I. 


Automatic Centrifugal Pumps— 
This books contains color illustrations 
of each model, and complete details of 
the applications of each pump, as well 
as performance tables. Four page: 
are devoted to special construction fea- 
tures of automatic centrifugal pumps. 
It has complete catalog specifications 
and the last section covers information 
on “How to Select the Right Pump for 
the Job.”—Barnes Manufacturing Co, 
Mansfield, Ohio. 


Colored Metal Trim—A _ circular 
tells about a new idea—colored metal 
decorative trims that are durable a 
well as attractive—The B & T Metals 
Co., Columbus 16, Ohio. 


Industrial Insulations—<A nev, 
28-page industrial catalog describes 
various high and low temperature mit- 
eral wool insulations. The book is fully 
illustrated and complete with applice 
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partners in 


e So clearly and unmistakably are draftsmen able to express their ideas on 
paper that their drawings have re-shaped the world. Through line, figure and 
symbol, draftsmen define the work to be done by the labor and machines of a 
nation. Assisting them to attain precision and clarity are drafting instruments 
that act almost as living extensions of their own hands...instruments that function 
figuratively as their partners in creating. 

For 78 years Keuffel & Esser Co. drafting equipment and materials have been 
partners, in this sense, in shaping America, in making possible its swift-moving 
highway traffic, its speed in conducting business, its victorious might in war 
.-.S0 universally is K & E equipment used, it is self-evident that every engineering 
project of any magnitude has materialized with the help of K & E. Could you 
wish any surer guidance than this in the selection of your own “drafting 
partners'’? 

You will find special advantages, for example, in PHOENIX* Tracing Cloth, 
which K & E has made almost “ghost-proof.” Here is a cloth from which you 

can erase either pencil or ink lines without 

e risking untidy “ghosts” on the prints, a 

C reati rn gO cloth practically immune to stains from 
perspiration and water. You can even 

soak it in water for ten minutes at a time 

without harm! For further details about PHOENIX* Tracing Cloth, write on your 
letterhead to Keuffel & Esser Co., Hoboken, N. J. 


*REG.U. 8. PAT, OFF; 
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Call on the 
nearest HAISS 
Distributor 

i—or write 
GEORGE HAISS 
MANUFACTURING 
COMPANY, INC. 
140th Street 

and Rider Avenue, 
New York’ 51, N.Y 


PORTABLE CONVEYORS « SNOW LOADERS ° CLAMSHELL BUCKETS 


“GUNITE” CONCRETE 


For @ Steel Plate Lining @ Steel Encasement @ Ballding Walls, 
Roots, Facings @ Tunnel Lining @ Water Reservoir Lining @ Power 
Plants — Bunker Lining @ Sewer Repairs @ Tank Lining @ Conal and 
Ditch Lining @ Repairs of Disintegrated Concrete, Brick, Tile, Masoary 


e e WRITE © © ¢ PHONE © © © WIRE @¢ @ 


GUNITE CONCRETE AND CONSTRUCTION CO. 


1301 WOODSWETHER ROAD & KANSAS CITY, 6, MISSOURI 


DISTRICT BRANCH OFFICE: 228 N. LaSalle Street, CHICAGO, ILL. 
BRANCH OFFICES: ST. LOUIS * DENVER * DALLAS « HOUSTON © NEW ORLEANS 


tion specifications, conductivity curves 
and engineering data.—Baldwin-Hijj 
Co., 544 Klagg Avenue, Trenton 2, N. }, 


Jack Maintenance Manual—|)se, 
of lever and hydraulic jacks will fing 
practical help on maintenance and care 
in a new 48-page catalog. The repaiy 
parts for the various types and sizes of 
jacks are illustrated and listed. The 
types of jacks covered include automatic 
lowering, mine timbering, car siding, 
geared cable reel, cable tensioning 
pole pulling, mine post pulling, pul) 
rod, track, pipe pulling and pushing. 
journal, rail pulling and expanding 
push and pull, mine roof and hydraulic 
jocks.—Kenly & Co., 1020 S. Central 
Ave., Chicago 44, lil. 


Corrugated Steel Sheet Piling—A) 
illustrated bulletin shows how this pil. 
ing is being used for such work as g0j] 
erosion prevention, flood control, gully 
check dams, sea and dock walls and 
flood protection walls.—Caine Steel Co, 
1820 North Central Ave., Chicago 39, 
Til. 


Truck Leasing—A brochure outlines 
the advantages of truck leasing rather 
than truck ownership as follows: Saving 
executives’ time; costs known in ad- 
vance; elimination of maintenance wor. 
ries; release of capital invested in 
trucks; and well-maintained delivery 
equipment.—National Truck Leasing 
System, 540 North Michigan Ave., Chi- 
cago 11, Ill. 


Care of Tires—A 48-page booklet on 
“How to Get the Most Service Out of 
Your Off-the-Road Tires” has been pub 
lished. 

In this booklet are 17 pages devoted 
to preventive maintenance. Among sub 
jects are: “How Load, Inflation and Op 
erating Conditions Affect Tire Cost,” 
“Effects of Overloading,” “Overinfs- 
tion”, and “Underinflation,” “Bleeding 
Tires,” “Care of Valves,” “Haulage 
Roads,” “Road Maintenance,” “Hazard 
Areas,” “Tire Clearance,” and “Effect 
of Water.” 

Four pages are given to recommended 
speeds and tire loads at various inf 
tion pressures for each size and type o 
tire, while three are devoted to sizts 
joads and dimensions of each tire— 
The B. F. Goodrich Company, Akron, 
Ohio. 


Lathes—This catalog illustrates # 
entire series of lathes in full color 
gives complete specifications of ead 
model. Lathe tools, accessories, motot 
and “controls, and attachments ! 
special classes of work are also it 
cluded—South Bend Lathe Works, 
South Bend 22, Ind. 
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